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TO TRHE
RIGIIT HONORAELY

STEP:IiIN POYNTZ, Lsa.

~

SIR,

IF [ take this opperinnits of publishing to the world
the esteem T have for a chavetor to which leoming
15 so great!y inddbted, 1 hope son witt not think your-
self injurcd by suely wdeclgration from o man that
LEoners you, aad who looks upon the iberty of put-
tiro: the followin s voork under your patroniac e, as one
of the hanny incidents of his ife.

I'roin the first tiotaent 1 formed the dosign of it,
T had it in my thoushits to addre.s it to you 5 wnd
indced what could be more natural, than that J shovid
be ambitious of inscribing o treatise upon the cle-
ments of philosophiv, to one, who has so caiinenuy
distinenished himself by his cotensive hnowlodoe in
thaiy as well us 2l the other Lranvches ¢i humon
leariiing ?

Your great abilitics in every hind, have de-crvedly
reecmniended you o the notice of your hinjwid
ccuntys, and occasionad vour being conrted and -
pertnned to aceept these hizh ofices of ‘state, which
crhiers pursue vl so much eagerness, and find it
chien difficult o obtainy by all the arts and erdeavors
of amiviicn, Nor have your taleuts bezn cen’ineld
to e view of vour country wlone. Fordgnn s
Lave seen and adinired vou, and st speck wii tie
greatest of planses ol vour wise wnd shle conque,
when it way your province U vetas a 2iitish mitisier
abroad.
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But the qualities of a great statesman are rot those
alone by which you have rendered yourself illustri-
ous. The virtues of private life no less actuate and
adorn your winle behavior, and add a new dignity
to the high station to which your merit has raised
vou. Affubility, complacency of manners, and, above
all, an extensive humanity and benevolence, which
takes pleasure in doing good, are distinguishing parts
of your character, and have contributed no less than
your other extraordinary endowments, to that uni-
versal acknowledgement which is paid you by your
country. )

That ycu maxr leng live to be an ornament and
blessiny to the natiom and to enjoy the pleasure
which wrises from a consciousness of the esteem and
approbation of all good men, is the sincere and hearty
prayer of,

Sir,
Your mont obliged, and most cbedient

Hymble Servant,

W. DUNCAN.
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INTRODUCTION.
Sec. L—Importance of the Knowledge of OQurselves.

OF all the human sciences, that concerning man is cer-
tainl; the mosi worthy of man, and the most necessary part
of Lnowledge. We find ourselves in this world surrounded
with a variety of objects : we have powers and faculties fitted
to deal with them, and are happy or miserable in proporiion
as we kiow how to frimz a rizht judgment of things, and
shape our actions agrecably to the circuin« ances in which we
are placed. No study, therefore, is mnre imaportant than
that which inrroduces us to the knowledge of ourselves.
Hereby w.: becomz acquainte! wirh the extent and capacity
of the human mind ; anl learning to distinguish what ob-
jects it is suited to, and in what 1ianner ir must proceed fin
order to compass its ends, we arrive by degrecs, at that just-
ness and truth of understanding, which is the great perfection
of a rational being.

Soe. I —=Diferent gradations of Povfioctivi in Thinga,

I we look attentively into thines. and survey them in thir
full extent, we see tham risingr one above another in variens
degrees of cininence.  Among the inanimate parts of matiers
some exhibit nothingr worthy our attention : their purts seem
as it were jumbled together by mere chance, ner can we dis-
cover any beanty, order, or resularity in their coniposition.
In others, we dizcern the finess arrangement, and a certain
clegance of conteature, that makes us affix te them a notion
of worth and excellence.  "Thus miewads, “nd precious stenes,
are conceived as far surpassing these untormed masses of
earth, tha- lie every where e posed ro view.  If we trace na-
ture onward, and pursue her through the vegetable and animal
lingdoms, we find her still mul i lying her porfections, and
viving, by a just gradation, from mere micchunism to percep-
tion, and from perccpition, in all its various degrees, to reason
and undcrstanding.

See. HL—Uscfulness of Culture, and particularly of
the Stdy of Logic.

But though reasnn be the boundary by which man is distin-
guished from the othicr creatures the surround him, yet weare.
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far from finding it the spme in all. Nor is this ineql}a]ity to
be whelly ascribed to the orviginal make of nien’s minds, or
the difference of their natural endowments. For if we look
~broad into the several nations of the wotld, some are over-run
with ignorance and barbarity ; others flourish in learning and
the sciences ; and what is yet more remarkable, the same
people have in difierent ages, been distinguished by these very
opposite chavacters. It is therefore by culture, and a due ,2p-
plication to the powers of our minds, that we increase ther
capacity, and carry human reason to, perfection. Where this
method is followed, knowledge and strength of understand-
ing never fail to ensue ; where it is nerlected, we remain ig-
norant of our own worth; and those latent qualities of the
soul, by which she is fitted to survey tlv's vast fubric of the
world, to scan the heavens, and search into the causes of
things, lie buri=d in darhness and obscurity. No part of
knowledge, therefore, vields a fairer prospect of improvement,
than that which takes account of the undersianding, exainines
its powers and faculties, and shews the ways by which it
comes to atiain its various notions of things. This is propei-
Iy the denign of Loy, which may be justly styled the iiistory
of the human miri.d, inasmuch as it traces the progress of our
knowledze, from our first and simple perceptions, throush all
their diflerent conibinasions, and all those numerous deduc-
tions that result fram variously comparing them one with an-
other. It is thus that we are let into the natural frame and
contexture of cur own minds, and lcarn in wwhat manner we
ought to conduct our thoughts, in order to arrive at trath, and
avoul error. e see how to bulld one discovery upon anoth-
er, and, by preserving the chain of reasonings uniform and un-
bro_ken, to pursue the relations of things throvzh all their la-
b:rinths and windings, and at length exhibit them to the vicw
ct the soul, with all the advantages of lizht and conviction.
Szc. IV.—Dperations of e Mind,

Eatas the understanding, in advansing £ro0 one part of
knm;lc(:'gc to another, proceeds Ly a ju-t gradation, ard cx-
«ris vaiiaus acts, according to the dia-rent prnagress it has
made, logu;.xaps h.ay'e been careful to naote these several steps,
and have distinguished :bem in their writiag: by the nawne of
the operations of the riind  There they juake four in num-
Ger, and agreecily to that have divided the whele sysiem of
Ihgie m".ovt our parts, in which tiiese acts are severally explain-
ed, and the conduct und pracedui: 8 the mind, in its difer-
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ent stages of improvement, regulated by proper rules and ob-
servations. Now, in order to judge how far logicians have
followed nature, in this distinction of the powers of the un-
derstanding, let us take a short view of the mind, and the
snanner of its progress, according to the experience we have
of it in ourselves, and see whither the chain of our own thoughts
w il without constraint lead us.

Sec. V.—Percepition..

Fijrst, then, we find ourselves surrounded with a variety of
ohjicts, which, acting differently on our senses, convey distince
iupressions into the mind, and thereby vouse the attention
and notice of the understanding. By retlecting, too, on what
{.usses within us, we beconie sensible of the operations of our
¢wn minds, and atiend to them as a new set of i ssions.
But in all this therc is only bare concciousness. Lhe mind,
without procceding any further, takes notice of the impres-
sions that are inade upon it, and views things in order as they
Jresent thenselves one alier another.  'I'his attention of the
understanding to the objects acting upow it, whereby it be-
corpes sensible of the impressions they mke, is called, by lo-
gicians, perception ; and the notices thuinsclves, as they ex-
st in the mind, and are there treusured up to be the materi-
als of thinking und knowledge, ur: dustinguisiied by the namne
of adeus.

Sec. V'I—Judgment.

But the niind does not always rest satisfied in theb are view
and contemplation of its ideas. It is of a more active and.
busy nature, and likes to be w:sembling thein together, and.
«omparing them one with another,  In this complicated vivw
ol things, it rcadily discerns, that some ugres and others dis-
agree, and joins or sepirites thenvaccoriiu g to this percep-
tion.  I'hiu,, wpon comjaring the idea of two added to twe,
with the idea of four, we, at tirst glance, perceive their agroc-
uient, and thereupon pronounce that two and two are equal 1
four.  Again, that whiic is not black, that five is less than
seven, are trushs ta which we imimedintely assent, as soon as
we compare thouwe idens together.  This is the first and sim-
plest act of the mind, in determining the relation of things,
v hien, by a barz attention to its own ideas, comparing any
two of thom togetlr, it can at once see how far they are con-
uvceted or disjoined.  The hnowledge thence derived is callede
intmitive, a3 rvquring no pains or. examination ; and the ace
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of the mind assembling its ideas together, and joining or dis-
joining them, according to the resulr of its perce/mom, is what
logicians term judgmen:.

Sec. VII.—Reasoning.

Intuition affords the highest degree of certainty ; it breaks
in with an irresistable light upon the understanding, and leaves
no room for doubt or hesitation. Could we in all cases, by
thus putting two ideas together, discern immediately their
agreement or disagrcement, we should be exempt from error,
and all its fatal consequences. But it so happens, that many
of our ideas are of such a nature, that they cannot be thus ex-
amined in concert, or by any immediate application one to
another ; and then it becomes necessary to find out s~nic oth-
er ideas that will admit of this application, that by means of
them we may discover the agreenicnt we search for. Thus
the mind wanting to know the agreement or disagreement in
extent between two enclosed fields, which i: cannot so put to-
gether as to discover their equality or inequality by any im-
mediate cemparison, casts about for some intermediate idea,
which, by being applied first to the one, and then to the oth-
er, will discover the relation it is in quest of. Accordingly it
assumes some stated length, as a vard, &c. and measuring the.
fields one after the other, comes by that means to the knowl-
edge of the agreement or disagreement in quesiion. The in-
tervening ideas made use of on these occasions, arz called
#70ofs ; and the exercise of the mind in finding them out, and
applying them for the discovery of the truths it is in search
f, is what we term reasoming. And here let it be observed,
that the knowledge gained by reasoning is 2 deduction from
our intuitive perceptions, ard ultimately founded on them.
Thus in the case before mentioned, having found by measur-
ing, that one of the fields makes three-score square yards, and
the other only fifty-five, we thence conclude, that the first
field is larger than the second. Here the two first perceptions
are plainly intuitive, and gained by an immediate application
of the measure of a yard to the two fields, one after another.
The conclusion, though it produces no less ceriain knowledge,
yet ‘diﬁ'crs from the others in this, that it is not obtained by
an immediate comparison of the ideas contained in it, one
with another, but is a deduction from the two preceding judg-
ments, in which the ideas are severally compared with a third,
a‘nd their relat:xon thereby discovered. We see, therefore,
tuat reasoning is a much more complicated act of the mind
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than simple judgment, and necessarily presupposes it, as be-
ing ultimately founded on the perceptions theuce guined, and
implying the various comparisons of them one with another.
This is the great exercise of the human faculties, and the
chief instrument by wiich we push on our discoveries, and
enlarge our knowledge. A quickness of mind to find out ini-
termediate ideas, and apply them skilfully in determnining the
relations of things, is one of the principal distinctions ameong
men, and that which give some so remarkable a super~rity
over others, that we are apt to look upon thoni A5 Cradturck
of another specics.

Sec. VITL.—AT 0

Thus far we hive traced the progrece of the mind in think-
ing, and seen it rising by natural and casy steps from its first
and simple perceptiors, to the excroise of its highest and most
distinguishing faculty., Lct us now view it i another Vizht,
as enriched with knowledge, and stored with a veriety cf dis-
coverieg, acquired by a due application of its natural poweis.
1t is obvious to ¢onsider it in these circurstances, as taking a
general survey of its whole stc * of inteilectual acquisitions,
disposing them under -certain heads and classes, and tying
themn together, according to those connexions and depender.-
cies it discerns between them. It of.en happens, in carrying
oil ote enaniries {ron §ubject tu subject, that we stumble upon
unexpecteu truths, and are encountered by discoveries which
our present tiain of thinking gave no prospect of bringing in
our wav. A man of clear apprehension, and distinct reason,
who, aticr due scarch and examination, has mastered any part
of knowledge, and even made-important discoveries in it, be-
yond what he at first expected, will not suffer his thoughts to
lie jumbled together in the same confused manner as chance
oflcred them; be will be for combining them into a regular
systeny, where their mutual dependence may be easily traced,
aud the parts scem to grow one out of another. This is that
operation of the mind, known by the name of disposition or
aethod, and comes in the last in order, according to the di-
vision of the logicians, as presupposing some tolerable mea-
surc of knowledge, before 1t can have an opportunity of ex-
erting itselt i any extensive degree.

B
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Sec. IX.—Percepiivn and Judgment torms of a very
extensive signification.

We see, then, that this fourfold distinction of the powers of
the mind, in perception, judgment, reasoning, and disposiiion,
as well as the order in which they are placed, have a real foun-
dz:ion in naturz, and arise from the method and procedure of
our own thoughits. It is true, there are many other actions
and modifications of the understanding, besides those abeve
nmention-l, as believing, doubting, assenting, &c. but these are
all implied in the act of reasoning, in the like manner, as coms-
preheading, abstracting, remnembegring, may be referred o the
first perarion of the mind, or perception. This will appear
mere fully in the sequel, when we ccine to handle the several
parts of Iocic separately : at present we shull content ourselves
with this geaeral account of things; only it seems necessary
to nbserve, that goreegrion and ju {yment, in the propriety of
the Engli-i tongue, have a much mare extensive eignification
than legicians commonly allow them.  We ne- enly perceive
the ideas in sur own minds, but we are said also to perceive
their agrecment or divugreviueni; and hence arise the coms-
mon phrasys of intuitive perceptions, perceptions of truth,
and of the justness of argurnicuis or proots ; where it is mani-
fesr, ther the word is apphicd not only to our judgmeats, but
wleo to our reasonings.  In o word, whatever comes under
th2 view of the miad, so as to be distinctly represented and
taken notice « I, whether an idea, proposiion, chain of rea. on.
ing, or the order and conuexion of tihings, is thereby readered
an ouject of percep ion, and gives empl yinent to this first and
most simple of our faculdies.  In lile manner, the word judg-
mert, is seldom, in coantucn dizcourse, confined to obvious
and silf-cvident ruths. It rather sigaifies those conjectures
and jucsses thai we torm, in cases which admiz not of un-
doubreldeerinty, and where we are left to determine by com-
paring the varicus probabilities of things. Thus a s of
swgecicy and penceration, wino sees far into the humours und
pasaions of i ind, and sdldo mmistakes in the opnhnon: he
tranes of characters and aciens, is said to Judge wdl, or
thinic judici>usly. For these reasons, it nught nor be im-
pr per ro change the common names of the two firs. (pera-
toa of the miad, calling the one simple appreinrsion, ard the
other intuition ; which two words seem bet or to express hetr
rawre, and the muauer in which they tue conversuns about
their several objuta This accuraey el distineuishing, where

L ind
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there is any the least difference, is in a peculiar manrer neces-
sary ina treatise of logic, as it is the professed design of that
science, to teach us how to form clear and distinct notions of
things, and thereby avoid being misled by their similitude or
resemblance.

Sec. X.~—Logic divided into Four Parts, Its Uscful-
ness and Extellency.

Having thus given a general idea of the four operations of
the mind, and traced their connexion and dependence upon
one another, I would next observe, that in consequence of this
division of the powers of the uoderstanding, logic is also divid- .
ed into four parts, which treat severally of these acts, and give
rules and directions for their due conduct and regulation,
The operations themselves we have from nature ; but how to
exert them juwly, and employ them with advantage in the
search of rruth, 1s 2 knowledge that may be acquited by study
and observation. It is certain, that we mn2er with false rea-
sonings as wcll as just. Some men arc distinguished by an
accuracy of thinking, and a happy talent of unravelling and
throwing light upon the most absctre and intricate subjects.
Others confound the casiest speculaticns ; their undersinnd-
ings scem to be formed avery, and they are incapable of cither
covceiving clearly themeelves, or making therr thoughts in-
telligible to ochers.  If then we set ourscives carcfully to ob-
serve what it is that inakes the one succeed so well, and howg
the others come to niscarry, these remarks will furnish us
with an art of the highest use and excellency in the conduct of
life.  Now thi is the precise business of logic—to explain the
nature of the human nund, and the proper manncr of conduct-
ing its several powers, in order to the attainment of truth and
knowledge, o I lays open those error: and mistakes we are
apt, through inattention, to run nto, and teaches us how to
distinguish between teuth, and what carries only the appear-
ance ot it. By this means, we grow acquainted with the na-
ture and force of the understanding, sce what things lie within
its reach, where we 1miay attain certainty and demonstration,
and wlien we must be contented with bare probability. These
considerations sufficiently cvince the uscfulness and benefit of
this science, which ought to be established as the foundation
and ground-work of all our other knowledge, if we really with
1o succeed in our enquirics. But we shall now proceed to treat
“of its parts scpargtely, according to the division given of
them above,
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ELEMENTS or LOGIC.

BOOK I..

OF. SIMPLE APPREHENSION, OR PERCEPTION.

—— D E————

CHAP. I
OF THE ORIGINAL OF OUR IDEAS.

ettt G A I—
Sec. I.—Simple Appirehension and Ideas.

THE first thing we observe, when we take a view of
what passes within us, is, that we are canohle of re-
ceiving impressions from a varicty of objecis; that
distinct notices are thereby conveyed into the under-
standing ; and that we arc conscious of ther beinz
there. This attention of the mind to the objects act-
ng upon ity is what we call simple afifirchinsion, and
is, in fact, the mind itsclf taking a view of things, as
represented to it by its own consciousness. It is by
this means that we come to be furnished with allthose
idcas about which our thoughts are employed. For
being sensible of the impressions made vpon us, and
atteading to the perceptions they bring, we can renew
them z;zain upon occasion, even when the objects that
first preduced them.are guinoved. Now, our ideas
are vothing clse but these rencwed representations of
what we have at any time perecived and felt, by means
of wiich things are again brought under the view of
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Tt is true, we can upon many occasions combine our
ideas variously together, and thercby form to our-
selves representations of things that never had an ex-
jstence in nature, as when we fancy a centaur, or a
golden mountain ; but it is still certain, that th« origi-
nal ideas, out of which these are macde, are such as
has been conveyed into the mind by some formerim-
pressions. It remains therctore to enquire how we
come by our first notions and perceptions of things.
VWhence does tic understanding devive these original
impressions and characters, which it can combine in
so many ditercit ways, and represents 1o itself, un-
der sich infinite varicties ? To this I answer, that if
we attend carefuily to what passe« in our minds, we
shall observe two inlets of knowicdge, from whence,
as from two fountains, the understanding is supplied
with all the materials of thinking.

Sec. I1.—. 7/ our original Ilvas devived either from

Sensation,

First, outward objects, acting upon cur senses,
rouse in us a variety of perceptions, according to the
dificrent manner in which they affect us. It is thus
that we acquire idcas of light and dirlness, heat and
cold. sweet and bitter, and all those other impressions
wiich we term sensible qualities.  This great source
and irlct of knowledge is commonly distinguished by
t.he name of sensution, as comprehending all the no-
tices conveved into the mind, by impulse made upon
the orzins of sense.

Sec. I1I.—Or Reflection,

But these ideas, numcraus as they are, are wholly
derivcd to us from without : there is therefore yet un-
other source of impressions, arising from the mind’s
attention to its own acts, when, turning inwards upon
itself; it takes a view of the perceptions that are lodg-
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ed there, and the various ways in which it emplovsit-
selfabout them. For the ideas furnished by the senses,
give the mind an opportunity of exerting its several
powers ; and as all our thoushts, under whatever
form they appear, are attended with consfiousness,
hence the impressions they leave, when we come to
turn the eye of the soul upon them, enrich the under-
standing with a new set of perceptions, no less distinct
than those conveyed inby the scuses. Thus itis that
we get ideas of Lianiking, doubting, believing, willing,
&c. which are the dificrent acts and workmgs of our
minds, represunted to us by our own consciousncess.
"T'his second source of ideas 1s called refection and
cvidently presupposes sensation ; as the hupressions
it furnishes are only of the various powers of the un-
derstanding, ciaployod about perceptions already in
the mind.
See. W Rise avd Prooress of Human Fuceled -,
These considerations, if we duly attend to thom,
will give us a clear and distinet view of the n il
procedure of the hnman intellocty inits advances to
knowledge.,  We can have no perecption of the oner-
ations of our ownyminds, until they wre exerted ; nor
can they be exciied before the understanding is fur-
nished with idcas about which to employ them : and
as these ideas, that give the fiist empleymont t our
fucnliics, are evidently the perceptions of sense, it is
plain, that all our kuowledie must begin bere. This,
thena is the fivsi (.dl)rl(’,il\' ol the human mind, thatitis
fitted to receive the i impressiens made upon it Ly out-
voard objects aﬂe(,tm'" the senses 5 which unpressions,
thus derived into the understandaig, and tiere lodge/,
for v view of tixe soul, emiloy it in various acts of
pereciving, remesnbering, considering, &, ¢l which
wres attzeered with aninternal fecing and conseiouss
ness. Anl this leads us to the sceond step the mind
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‘takes in its progress towards knowledge, viz. that it

can, by its own consciousness, represent to itself these
its several workings and operations, and thereby furn-
ish the understanding with a new stock of .ideas.
Y¥rcm thdse simple beginnings, all our discoveries
take their rise : for the mind, thus provided with its
original characters and notices of things, has a power
of combining, modifving, and examining them in an
infinite variety of lights, by which means it is enabled
to enlarge the objects of its perception, and finds itself
possessed of an inexhaustible stock of materials. It
is in the various comparison of these ideas, according
to such combinations of them as seem best to suit its
ends, that the understanding cxerts itself in the arts
of judging and reasoning, by which the capacious
mind of man pushes on its views of things, adds dis-
covery to discovery, and often extends its thoughts
beyond the utmost bounds of the universe. Thus we
se¢, as it were, at one glance, the whole progress of
thc soul, from the very first dawnings of perception,
till it reaches the perfection of human knowledge ;
nor shall we, among all its vast stock of disceveries,
or that infinite variety of conceptions wherecf they con-
sist, be able to rind one original idea which is not de-
rived from sensation or reflection, or one complex
idea which is not made up of those original ones.

sec. Vo--Division of our Ideas into Simple and Compilex.

Having thus shown how the mind comes to be first
furnished with ideas, we shall next proceed to tiic con-
sideration of the ideas themselves, and endeavour to
give such an account of them, as will best serve to
explain their scveral appearances, and the manner in
which they are formed.  Ttis evident, from what has
been said above, that they all {1l naturally under these
two heads: fiist, those original impressions that are
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conveyed into the mind by sensation and reflection,
and which cxist theie, simple, uniform, and without
any shadow of variety. Secondly, those more ¢:ni-
plex notions of things, that result from the virious
combinations of our simple idcas, whetler they are
conceived to exist of themscelves, in any particular
subject, or are umted and joined togetier by 12 mind
enlarging its concepiions of things, and pursuinge the
cads and purposcs of knowledgre. Thcse two dasses
comprehend our whole stock of ideus: and, when
considered scpurately, in that order wireroin they most
naturally scem to oiier themselves to our thoughts,
witl, Y hopes give suchia view ol the conduct and snan-
ner of the mind, as may contribute not a ljtde to in-
troduce us to an acquaintance with o, Aves, and
nmake us sensible of the capacity and cxwent of the
human ntellect. We proceed, therefure, to a more
particular account of this division ol our ideas,

—— - CER—

Cilap. IL
OF SIMPIPLE [DIEAS,

——————

Scc. L—Simjile Llcas awht.

Tmc Grst class of o ideas are those which Tdis-
tinguish by the naine ol stmple percestion s because
ticy exintin tie mind under onc uniform appaarance
without varicty o coarposiioin. Tor tdongh exter-
nal objects convey at once into the understanding
many diffvrent ideas, all united togetier, and mak-
ing as it were one whole @ yet the inipicssioons then:-
selves are evidently distinet, and are conceived by the
mind, each uader aform pecnllar to ot s
the ideas of coloury extension, aid motion, may be
c
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taken in at one and the same time, from the same
body ; yet these three perceptions are as distinct in
themselves, as if they all proceeded from different
objects, or were exhibited to our notice at different
times. We are therefore carefully to distinguish be-
tween our simple and primitive conceptions, and
those diff¢rent combinations of them, which are of-
ten suggested to the mind by single objects acting
upon it. The first constitute our original notices of
things, and are not distinguishable into different ideas,
but enter by the senses simple and unmixed. They
are also the materials, outef which all the others,
how complex and complicated soever, are formed ;
and therefore ought deservedly to be looked on as
the foundation and ground-work of our knowledge.

Sec. I1.—Simple Ideas of Sensation.

" Now if we take a survey of these ideas, and their
scveral divisions and classes, we shall find them all
suggested to us, either by our senses, or the atten-
tion of the mind to what passes within itself. Thus
our notices of the different qualities of bodies, are all
of the kind we call simple ideas, and may be reduced
to five general heads, according to the several organs
which are affected by them. Colours, &c. and sounds
are couvered in by the eves and ears; tastes and
smelis by the nose and palate ; and heat, cold, solidi-
ty, &c. by the touch. Besides these, there are oth-
ers which make impressions on several of our sens-
es, as extension, figure, rest, and motion, &c. the
ideas of which we reccive into our minds both by
seeing and fecling.
Sec. IIL.—Simple Ideas of Reflection, .

If we next turn our view upon what passes within
eursclves, we shall find another set of simple ideas
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arising from our consciousness of the acts and oper-
ations of our own minds. Perception or thinking,
and volition or willing, are what every man experi-
ences in himself; and cannot avoid being sensible of.
I shall only observe further, that besides all the above-
mentioned perceptions, there are others that come
Mo our minds by all the ways of sensation and re-
mection ; such are the ideas of pleasnre and pain,
power, cxistence, unity, succession, %c. which are
derived into our understandings both hy the action
of objects without us, and the consciousness of what
we feel within. Tt is true some of these ideas, as of
extension and duration, cannot be conceived aliogeti-
er without parts, nevertheless, they are jusdy ranked
among our simple ideas ; because their parts bein g
all of the same kind, and without the mixture of any
other idca, neither of them can be resolved into tvo
distinct and separate conceptions.  Thus they still
answer the definition given above, of being one uui-
form appearance in the mind, with variety or pluru!-
ity.  But to prevent confoundingy vne stimple ideas of
space and duration, with these complex modes of
them marked out by the scveral measures common-
Iy in use, as yards, miles, days, years, &e. it may
perhaps be nost proper to considerthe least portions
ol either whercol we can forin a clear and distinet
pereeption, as the simple ideas of that kind out of
which all their other modes and combinations are
formicd.  Such an instant, or point, may be con-
ceived to be the sume in respect of duration ot
space, as unity is in respect of numbers ; and wiil
scrve best to show, how by a continued addition ox
repetitiony our more enlarged and complex ideas ate
made up,
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Sec. IV.—Simple Ideas have no Admission but by the
firopier Inlets of Nature.

Having thus given a general view of our simple
ideas, I have still two observations to make concern-
ing them. The first is, that they are such as can
unly be conveved into the mind by the proper chan
nels and avenues provided by nature ; insomuch thi
if we are destitute of any of those inlets, by whicl
the impressions that produce them are want to be
admitted, all the ideas thence arising are absolutely
lost to us ; nor can we, by any quickness of under-
standing, find a remedy for this want. A man born
biind is incapable of the ideas of light and colours ;
in like roamier 2s one who is deaf can form no no-
tion or conception of sounds. Hence it appears, that
these our simple ideas are just such as nature has
furnished them, and have no dependence on our
will ; we can neither destroy them when in the un-
derstanding, nor fashion cr invent any ncw one, not
taken in by the ordinary means of perceptiop. So
that we here see the utmost bounds of human knowl-
edge, which, however mighty and enlarged, cannot
exceed the limits of those our simple original ideas,
and their varicus combinations.

Sce Vi—Thew furnish ample Materials of Knozwl-de.

And this leads me to the second observation 1
proposed to make, which is, that though the mind-
cannot, in multiplying its conceptions of thinws, ad-
Vance one step beyond the materials furnished it by
selise apd conscicusness ; yet as it has a power of
C(_)mbmmg, modifying, and enlarging them, in all the
different ways in which they can be put together, it
therefore finds itself in possession of an inexhaustible
treasure of ideas, sufficient to employ it to the full
extent of all its powers, and furnish matter for all
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those various opinions, fancies, and views of things,
that make up the subject of its thoughts and con-
templations. Lt usbut reflect upon the single idica
of unity or one, and observe what 4 variety of combi-
nations are formed, by continuatly adding it to itself ;
insomuch that the understanding finds no stop or
boundary, in its progress from rumber to number.
In what an infinity of dilferent lights may extension
alone be considered ! what limits can be sct to that
endless diversity of figures, which it is in the power
of the tmagination to fushion and represent (o itself ?
If to these we add those numbevless othar combina-
tions that result from variously compounding and
comyparing the rest of our simple ideas, we shall have
littde veuson to complain of being limited to a scanty
measure of knowledire, or that the excreise of the
human {acultics 15 condined within nanow bounds.
But bavinez traced the progress of the mind thron:h
its o11-inal and simple idess, until it begins to enlarge
its vonceptions by vt and tying them tegether;
it is now Gme o take wosurvey of itas thus cmployed
in multiplying its views, tat we may see by what
steps it advanges from one degree of improvemcent 1o
another, and how it contrives to manage that inanite
st of materials it finds itsell possessed of.

Sce. NV L—The Division f complex Ideas into those of
yeed Fooivteicey and those framed by the S0,

Whoever attentively considers his own thonghts,
and takes a view ol the scveral complicated ideas that
from e to time oficr themsehes to his understand-
ing : will readily obscryve, that many of them are
such as have been derived from without, and suggest-
¢d by different objects affecting his perception 3 oth-
crs, arain, are forn «d by the mind itself variously

Al

combining its simple ideas, is scems best to answer
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those ends and purposes it has for the present in view.
Of the first kind are all our ideas of substances, as of
a man, a horse, a stone, gold. Of the secopd are
those arbitrary collections of things, which we on
many occasions put together, either for their useful-
ness in the commerce of life, or to further the pursuit
of knowledge : such are our ideas of stated lengths,
whether of duration or space ; as hours, months, miles,
leagues, &c. which divisions are apparently the crea-
tures of the mind, inasmuch as we often find them
differentin different countries ; a sure sign that they
are taken from no certain and invariable standard in
pature. DMany of our ideas of human actions may be
also referred to this head ; as treason, incest, man-
slaughter, &c. which complex notions we do not al-
ways derive from an actual view of what these words
describe, but often from combining the circumstances
of them in our minds, or, which is the most usual
way, by hearing their namcs explained, and the ideas
they stand for enumerated. These two clgsses com-
prehend all our complex concevtions, it being impos-
sible to conceive any that are not either suggested to
the under:tanding by some real existences, or formed
by the mind itself arbitrarily uniting and compound-
g its ideas.  WWe shall treat of each in order.

————— - CER————
CHAP. IIL.
OF OUR IDEAS OF SUBSTANCES.

Sec.I.—1I'/vas of Substarces, Collictions of Simple Ideas,
held together by some unknown supifiort.

HE first head of complex ideas mentioned in the
foregoing chapter, is that of substances, which I
choose to handle Lciore the other ; because, as will
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afterwards appear, the notices derived from this source
very much help us in forming those arbitrary collec-
tions, which make up the sccond division. Tor in
many of them we take our hints from the reality of
things, and combine idcas that actually cxist togeth-
cry though often with an exclusion of others, w5 willbe
explained when we come to treat of abstract and uni-
versal notions. It has been already observed, that
the impressions conveyed into the understanding
from externul objects, consist for the most part of
muny dilferent ideas joined together, which all unite
to make up one whole. These collections of various
ideus, thus co-cxisting in the same common subject,
and held together by some unknown hond of union,
have been distinguished by the name of substance:, a
word which implics their subsisting of themselves,
without dependence (ut least as far as our knowleds;e
rcaches) on any ocher creuted beings.  Such ore the
idcas we have of ¢old,iron, watery a man, &c.  J'or if
we fix upon any one of these, for instance, gold, the
notion under which we represent it to ourselves is
that of a body ycllow, very weighty, hard, tusible,
mallealje, &c. where we may observe, thut the sev-
eral preperties that o to the composition of gold, are
reprasented to us by clear and evident perceptions ;
the vnion tco of these properties, and their thereby
consiituting a distinct speeics of body, is clearly ap-
prelicnded by the mind @ but when we wonld push
our enquiries farthers and know whercin this union
consisis, what holds the properties together, and gives
them their self-subsistance, here we find oursclves at
aloss. Iowcever, as we cannot conceive quulitics,
without at the same tim2 supposing some subject in
which they adhere, henee we are nuturally ledto form
the notion of a suppori, which, serving as a founda-
tion for the co-cxistence and union ot the different
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properties of things, gives them that separate and
independent esuistence under wiich they are present-
ed to our ccroeption.  This support we denote by
the name substance ; and as it is an idea applicable
to all the different combinations of qualities that exist
any where by tacmseives, they are acdordingly all
cailed substances. Thits a house, 2 bowl, a stone,
&c. having each their distinguisning properties, and
being conceived to exist independent one of another,
the idea of substance belongs alike to theth all.

Sec. I1.—T%e Division of Mludes into Essential and
Accid ntal.

In substances, therefore, there are two things to be
considered : first, the genzrul notion of self-subsist-
encey, which, as 1 have said, belongs equally to them
all; and then the several qualities, or properties, by
which the different kinds and individuals are distin-
guished one from another. These qualities are oth-
ervise called modes, and have been distinguished in-
to essentiai and accidental, according as they are per-
ccived to be separable or inseparable from the subject
to which they belong.  Extension and solidity are ¢s-
scntiadl modes of a stone ; because it cannot be con-
ceived without them ; but roundaness is only an ac-
cideatai mode; as a stone may exist under any shape
or ‘Yigure, and yet stiil rctain its nature and other
properties.

Sec. INL—The Notion of Sel~Sub<istence insefrarable
Jrom subsistence.

I might run farther into these divisions and sub-
divisiot s, in witich lozicians have boen very icertile
but as they tend litte o the adyuncenion
koowicde oo and wovve ruther to 110 “ve moen

reul
SUY Wil

words wid tacii significaions, ihan {urnish cicar and
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diztinct apprehensions of things, I shall not troate
the reud v with them. It is more muterinsl to-! 5 vy,
that the clmnge of properties in any substanae, the’
it oft-times chanzs the nature of that substunce, that
is, its species or Lmrl ; yet it never destroys the ren-
eral notion of sclf-cxictence, Lut leoves that (r,mllv
clear and applicable, as before any sncih alteiacion
happened. Vood, Ly the application of fire, is tin-
ed into charcoal; but chaccoal, Linecver diffecest
from wood. is still a substance. In like menner, wax
may be converted into flame and smicke; a huiaun
body will moulder into di:t: vet these alterations
destroy not thetr being or cxistence : thev are still
substances as bofore, thowrh under a different form
and appearance, In the scverad exporiments made
by chemists, bedies undoryo many changes, amd pu
on successively a great variety of dudorent shupes,
and vet, by the skill and addres of the operator, they
are often bro.aght buck to thoir first and primiLL ve
form. What aiteration can we suppass the fire, or
the application ol any other boly, to make, unless on
the configuration, tetiure, or conesion of the minui.-
parts? When these are chai sud, the boady is propor-
tionably chun-1; when they return o their oregin .(
state, the bod; liiewist puis on its fiest and narur
appearance.

Sec. IV —/vundusion r'flm- Al rene Shecies of Con-

for ul Swdaaaces.,

All that is ¢~ ontal fo nattery therelore, is the co-
hesion of sohid extendad parts s but as tues paris are
capable ¢f nmumerable con flonrations—. their te-
ture may ho very varons, and the internal coastitution
thence arisian be of conse juence extremely Qificreat
n didlerent bo(‘lw——-.g mav from these co .m!ck..m i3
colceive profty clearty t the source wn b1 oundation of

9]
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all the different species of corporeal substances. Nor
is this a notion taken up at random, or one of those
chimerical fancies in philosophy, derived rather from
a warmth aad liveliness of imagination, than observa-
tions drawn from things themselves. Do we not cui-
ly see our fncd, Ly the changes it undergocs in the
different avenues of the body, converted first into
blocd, und thence employed in nourishing, bLuilding
up, and enlarging, the several parts of that wonderful
fabric? Ruin, descendmg from the clouds, and mix-
ing with the mould or carth of a garden, becomes ali-
ment for trees of various kinds, puts on a diversity of
forms, acyoxdmg to the different channels and con-

veyances throngh which it passes ; and at Jast, after
innumerilic chunges and tra..smmatxons, spirois forth
in leaves, opens in buds, or is converted into the sub-
stenceo! the tree itself.  Can we conceive any greater
¢ifference between the component parts of gold, and
those of stone, than between the moistened particies
of garden mould, and those new forms and figures un-
der which they appear, after they have been thus
fashioned by nuturc for the purposes of growth and
nourishnient?

Bec. V—FEssence of Sufetances nothing but the inter-
nal structure and constitution ;

If t1is be duly attended to, it wiil not appear won-
dvful to assert, that the varicty’of material substane-
es ariscs whclly from the ¢iFerent configuration,
size, tenitnre, wnd metion of the minute paits.  As
these happen o be vaviously combined, and knit te-
eether, under different fuims, bodies put on a diversi-
1 of appearances, and coavey into the mind by the
$oU5CS a'l those several impressions, by which they

distinguished one {rom another. This internal
,..L_.txcn or struciure of parts from which the sev-
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eral properties that distinguish any substance flow,
15 called the essence of that substance, and is, in ficy,

urknown to us, any farther, than by the porccivable
impressions it makes upon the organs of sense.—
Gold, as has been said, is abody ycliow. very weigh-
tv, hard, fusible, malleable, &c. That inwurd stive-
ture, and conformation of its mirutc particles, by
vhich they are so closely linked together, and from
which the properties above 1ucntioned are conceived
to {low, is called its essence; aind the properiies
themselves are the perccivable narks that make 1o
known to us, and distincaish it {from all other sub:-
stances ; for our senses arce notacute cnotpin to reach
its inward texture and constitution,  Uhe purts thoo.-
selves, as well as their arrancoment, hs far bevond the
utrmont veneteaiion of humn sighty even vhen a:-
sisted by microscopes, and all the other conteivane,
of art.

Sec. VIe—=TIs wholly wunknvawn to us and scrves to €i--

tinguish the Speeies ;

Thus, as to the essence or internal corstisnt i of
wolbd, we are wholly i the dark 5 but many of'the prop-
crtics derived from titis ¢iscncey, make ohvious and
distinct in:pressions, as the waight, havdiess, ad vel-
low colour, L. These propertics combined togethier,
and concetved as co-Ciontinym i thie taie Conmnmog
subgerty make up our complex ideu oi pelds The
same may be said of all the other species of corporeal
substances, as lead, glass, water, &e.o our ideas of
them biing nothing clse but a coileciion of the orii-
nary qualitics observed in them.

Sce. VIL—VYet it is vighily piresumed to be distinct in
all the several kinds.,

This, however, ousht to be observed, that though
the essence or inward structure of bodies is altogeth-
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cr vninown to us, vetwe rightly judgze, thatin all the
BLvel Jspecus, the essences are distinct.  For each
specics being a eolicction of properties, which, taken
e redier, ave different from thuse of every other spe-
¢ids, the conformation of Jiaits, on which these prop-
criles dupend, must in ke manner be different ; and
thic, o5 we huve said, constitutes the essence. Iron
lass e evidently disdnct kinds of body ; their
eble qualities have litile or nothing common ;
nd thercfore thic Piward stiucture or censtitution
..,::' vincirthoss qun}i des fow, cannot be the same in
I'-ut wfiev gliy thisisthe cly ibing, we can with
: af‘ mm m‘v e '1 1 these esse“\.cs, wiichly-
: e sl ull do =1 to oy them
JI‘.il‘!:J;b’ wbeut things, and adbere to
B ,"H;:):"‘l(: ant cetti o idens acqured by
cbicdr varions nropeitics end e,

Por tl RERONY 1s Love kne

epromotzd, when we

e froT auaalitics, «ad notfrema S‘U‘.:pO“ -d
sriml GGG, Wially Lowever renl i itseld
ot cones not wilhan 1he reach ef our i jtics, ;md
' wyvever be a preand to us for i diseo-

o e - - S e
Sec, Nl ardat etohs ene o G Lie Nudiors
,

o dmiicteial Suleiances ;

Biatericl A vio o2, s T have said, vl udes the idea’
ety eshie L entended 7o, and is qivided i'm
i 8eE according to the difitrini I NLrCssions

SUDCH LLT Orguis ;.-i s o Lt 'n:wl\"*s these
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the motion or arrangement of parts ; but it also p. ..
ceives, that conscionsness, a simple individual act, can
never proceed {from « compounded substance, capa-
ble of being divided inte many. Let us suppose, for
instance, a system of matter cndowed with thought ;
then either all the parts, of which this system is com-
posed, must think, which would riuke it not one, but
a multitude of distine: consciow beings 3 orits power
of thinking mustarisc from the connexion of the paris
one with another, their motion and disposiiion, &z,
which, all tuken tuocthor, contribute to the produe-
tion of i ot Teiitis codent, i the motion of
paitsy wid manner of combining them, con produce
nothing but an avtfil structore, and various 1aodes of
taotion. AN mocoines of human commnos’tion, os
watches, clocls, & however aetfully thebr parts are
s tocctier, however comnlicated thcir structure—
thoarn we cotceive ianuruerable difiront motions,
varionsly corjenood and runmng one into another
wath an endloss Gaersitys s ctnevers produce wy thiogg
Lut fipure and moticn. 1o cicck tells the Lour and
snihuie of the dury it is only by the motien of the dif-
1. rent hundsoininy succesavelyat e doiees noark-
ed on the howr-plute for that prpe.e. We never
inmagine this to be the clivet of thovaht or nicQi-
pehice 3 NCE concetve it possililey by ang vellilcment od
structure, 50 to improve the composiiion, as that it
snuit Lecome capabile of knowicage wnd cansciotiongss.
e resson is phaa foaotght bsomciong altoseti-
Codaiaeat ren moten wnd hygure; there 1 not the
Loast €om o ion pelween tirermy; and theeciore 1 can
never be sunposed to result from then.

Sces IN =T ch sae otiorwise el Sl

his then beire evidenty that intellisence cannot
woine Do wn uition or cotubination of unintcin;ble
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parts; if we suppose it to belong to any system of
matter, we must necessarily attribute it to all the
parts, of which that system is composed ; whereby,
instead of onc, we shall, as was before observed, have
a multitude of distinct conscious beings. And be-
cause matter, how far soever we pursue the minute-
ness of its parts, is still capable of repeated divisions,
cven to infinity ; it is plain, that this absurdity will
follow us, through all the suppositions that make
thought inherent in a material substance. Finding,
therefore, consciousness incompatibie with the cohe-
sion of solid seperable parts, wc are necessarily led to
place it in some other substance, of a distinct nature
and properties, which we call spirit.

Sec. X.—DBody and Spirit distinct Substances.

And here it is careflully to be observed, that the
several species of carpiorec! substances, though distin-
guished one from apoth‘er, and ranked under difrerent
names ; yet, agreeingz in come common Lroperiics
which, taken together, make up the notion of bady,
are thence all conceived to partzke of this general
nature, and to c¢iifer only as different medifications of
the same substance.  Whatever consists of solid ex-
tended parts, is called matter ; ana as «ll the varicus
species of body, however distinguislicd from one on-
other by their several properties, have yet this in
common, that they are made up of such solid seper-
able parts, henee they fail naturally under the gerer-
al denomination of smuaterial beings, and are net con-
ceived to differ, but in their formx. Thus ¢old, anti-
meny, wood, &c. alike partake of the notion of body ;
they are all cqually material substances, and have no
othier difference, but what arises from the different
structure and cenformation, &c. of parts, as we have
suewn above.  But sfurit is soinething altogether
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distinct from body, nay, and commonly placed in op-
position to it; for which reason, the beings of this
class are called immateriul ; a word that implies not
any thing of their nature, but merely denotes its con-
truricty to that of matter.

Sec. X1.—7Vhere may be many varicus Specics of Sub-
sianceyy besides those that come within the reach of
our Fucnltics,

Body and snirit, therefore, differ not as specics of
the same substance, but are really distinct kinds of
substances, and scrve as general heads under which
to ranik all the particular beings that fall within the
compass of our knowledge. For we having no ways
of peraepticn Lt sinse and consciousness, can have
no notices 61 things, but as derived from these two
tnlets. By our senses we arce informed of the exist-
e of solid extended substances 3 and reflection
tells us, that there ave thinkine: conscious ones.  Be-
yond these cur conceptions reach not ; and therefore,
though there niay be many other kinds, as different
fromi them as they are from one anothes, vet having
no faculties suited to them, they are us remote from
our hnowledge, as light and colours from the appre-
hension of a man born blind. I believe it will hard-
Iv be doubted but the substance ol the Creator differs
more from that of his creatures, than any two created
substances can from one another ; and therctore when
ve call God a s pariy we ought not rashly to presume,
that he is so in the same sense in which the human
soul is 2 spirit. The word s, indeed, used by us, to
denote in generad all thinking intelligent substances,
in whicir sense God is very fitly catled a spirit. But
it were the height of folly to imaeine, because s
name is applicd as well to the mind of man s the
Creator, that therefore they partuke of une common
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nature, and differ only as different modifications of
the same substance.  This I mention here, to check
the presumption of the human mind, always iorward
to conclude, that every thing comes within its reach,
and to deny cxistence to whatever exceeds the conpre-
hension of its scanty and limited powers. Beings of
a superior class may enjoy many ways of perfection
unknown to us, from which they receive notices as
different from thosc in our minds, as the ideas we
apply to spirit are from the ideas we apply to body.
Solid and thinking beings are, it is true, the only
idecas of substance that we are able to frame ; but
this is no more an argunient against the existence of
other kinds, than the want of the ideas of light and
colours in a blind man would be a good argument a-
gainst the reality or possibility of such perceptions,

Scc. XIl.—Difference in the manner of ccncciving
Corjroreal and Sfiritual Suodsiances.,

Before I dismiss this subject, it may not be im-
proper to take notice of a remarkable difference as
to the manner of our conceiving corporeal and spirit-
ual substances. Those of the first kind convey them-
selves into the tnind by impressions made upon the
organs of sense ; and as these impressions are differ-
ent in different bodies, the ideas they produce must
of course vary in proportion. Thus we get precep-
tions of distinct powers and properties, and range bo-
dies into classes, according as we find them to agree
or disagrec in their chservabic qualitizu,  Dutit is
Tot so In our notion of spirits ; for having no con-
ception of their powers and operaiions but by what
we feel and expericnce within ourseives, we cannot
ascribe to them preperties or wavs of knowlodgo

s VR . -
Gistiiict from thoss sugzested to us LY ouvr own con-

sCiousmess,  And hince it s, tiat theugh we readly
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own there may be varicus ranks of spiritvel bl -,
yul We are not to imagine them civiiv d fror one ane
other by any diversity of powers and opiciations, but
merely by possessing the same powers, e in a
hizher or lower degree. It is not, hom Vv ey
nant to reason, that tiey Should be distingniched ‘»/
their several pinpertics in like 1iener as se N.,.c
things are by the d:fferent mu]mes observalls i
thera ; bui properties of intchection) nutuyes, dis
from those of our own ryinds, Loins alingetd
mote from ovr conception, cannet 52Mve G A m s
whereby to distinguish their ditferont orders. Vo
are therefore nectssitar Ut conceive of them in o
manner suited to our wiy of knovicdre 5 und vien
we would rank them int species, ac wul.n5 to i
degrees of superlomy they aie imachn zd to possess in
the seae of beaig, we ascribe to thun waat we nd
mMosi L\cdlmt in oursclves, as knowledyre, thir' inr,
foresip'i, (oo and, those in different measures peo-
pertic.ed U the station peculiar to cach rank o spe-
cies. Bt that this is a very impecefet ay of dis-
tingshing the vavious ordu., of intetlerunal biings,
vill noty T'think, need many words to make it ap-
pear ; especially if ve consider, that the mames of
communicitinge tidir thou,uts, without tac 1.wcnen-
tion of badily urpruns, is a thing 1o us alogother in-
comprehensitly, tnd pecessarily icacs us Lo supnes..,
that they have ways of purcepiion wil knowled yo

wliich our faciitics cannol give us any neioc of,

Soos XHL— 7% bornds of Kool dyeda onr frea g

&LQLe VO rY LA NTUL,

Werore-

But T shall nat pursue these rofleetions farther
vhat has heen sal! sutheing to give us somne Little joa
sight izto the extent and caparity of i cwn s ;
to convince us that vus present state will not adant of

L
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a perfect and adequate comprchension of things ; and
to Izt us see, that there may be other ways of knowl-
edge, beyond the reach of the facuities we now enjoy ;
which yet, in succeeding: stages of our existence, we
may arrive at, waen, bmn; freed from the present
cumbersome load of the Lody, we shall mount up to
stations of greater eminence, and advance by a perpet-
ual serics of approaches towards him, who is the
standard of pertcction and happiness.
ez B SE——

CHAP. 1V,
O 1IDEAS FRAMED BY THE MIND,

el 4 G
Sec. L.—TIu framing many comfplex Iicas, the Mind is
wwholly active, and procecds by a voluntary choice,

HITHERTO we have considered oniy such combi-
nations of our simple ideas as have a real union in na-
tare, and are suggested to the mind by t‘nnﬂ-s them-
seives variously affeciing ouvr perception: it is now
time to take 2 view of the other class of cur coznp!ex
notions ; I mean those arbitrary colicciions of differ-
«nt ideas, which we ¢n many occasions bring togethes
Ly that power which we find in vwiselves, of uniting,
comparing, and diversifying our notices: ofthings. In
the reception of simple idens, and even in those cf
substances, the understanding ‘is wholly passive,
znd the peiceptions prod duced correspond to the
impressions made upon it.  When we see a house,
or a trce, they necessarlly appear each under
its proper form; nor is it 1n our power to receive
from these objects other ideus thar what they are fi:-
t=d to pxuducc Butin this second class of complex
ceaceptions, the mind acts voluntarily and of choice ; ;
ocombines only such idens as are supposed best to
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suit its present purpose ; and alters or changes these
combinations, by iuscrting some, and tirowing out
others, according as the circumstances of things 1c-
quire their being viewed in different lights,  Now us
this is by far the most comprehensive branch of our
idcas, and includes those that most frequently occur
in the search and pursuit of knowledge, 1 shall ¢n-
deaveur to tredt them in the exactest order and metl:-
od; and fur that purpose range them under several

cods, accordingg to the different acts of the mind ex-
erted in framing and putting them togetiicr.

Sec. I1.—Three several Acts exerted by the Mind in
Sraming its arbitrary Ideas, viz. Cumposicicn ;

These acts may in the general all be reduced to
thrce. 1. Composition, when we jein many simple
deas togethery, and consider them ws one picture or
represcntation, Such are our ideas ot Leauty, grati-
tude, a furlenyr, e And hiere Iei itbe ohsermed, that
the mind sometimes confines it;:1f to the various con-
sideration of the same idea, and, by culerging it in
diffurentdeprees, exbibits itunderadiscrsity of forms,
Thus by adding units together, in distinet separate
cutlections, we come by tae several combinations of
nuinbers, as o dozeny, a score, a million. At other
tiries we unite poreepticas of differont kinds 5 in
which cuse te composition is more manifest, and
the idea itself heeonwes of course more compiicated.
Farnieny, for instunce, is a compound ideavmade up
ol many difivrent sounds united ; all which the mu-
sician st have, and put togethor in his mind, be-
fore the car can be entertained with the actudd pet-
foriance. Now although the act of the mind is ia
some measure exerted in the [raming of all our com-
plex notions, yet as many of tham include certain
anited and particular considerativns, arising from
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other operations of the mind emploved about them;
it is Becessary o take account of these acts also, if
we would conceive clcarly the manner in which the
several bpccics of cur compound ideas are formed.

Seo. IML.—Abeiraction 5

. The nevt operation therefore of the mind, about
its 1deas, is ahstraciion, when we separate from<any
af our «oncepiions all those circumstances that rens
cer it paticular, or the represeatative of a single de-
terminate object ; by which means, instead of +tond-
ing tor an individual, it is made to dcnote a whoie
rank or ciass of things. Thus upon sccing, for in-
stance; a square or cu'cle, we leave cut the consider-
ation of their bulk, and every thing else peculiar to
them, as they mmul ately affect our sight, 1 retaining
only the nctien of their figure and shape. In thxs
manner we et our ¢ uerol ideas 5 for such naked ap--
peararcsz, e M.»'vrl from the circumstances of time,
place, &c. serve the mind as standards by which to
rank and denominate p"xt'cuc.‘.' b_,cct“. When there--
fore wé mest v 1t‘1 a ngu'c answering to that shapc
end form we kool leid up in our undwstandmgs, itis
inmedintely e ;.xwl by the mind to this pattern,
and culicd Ly its nomes which by this means becomes
proper to the whole species. Thus a square, or cir-
cle, are wniveini! turms, comraon to all figures of
Loat particular shape, ond Wik applicable to them
Vihwerever they esist; in like manner as the idezs
thamaselves are §eteras, and vepresentatives of all
the kind.

Sec. IN.—nd Comparison..

a al) PR . M
]o- The thivd and last act of the mind about its
deas, is the conifiuring them one with ancther, when
Fecarry our cinviaeration of things Leyend the ob-
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jects themselves, and examine their respects and cor-
respondences in reference to other things which the
mitd brings iiito view at the same time. It is thus
we et all our ideas of relations, as ol greater, less,
elicr, younger, father, son, and innumerable others.
This threefold view of our ideas, as either compound--
cd of many others put together, or made univerghl
by tiie abstraction of the mind, oras representing the
various relations and habitudes of things, will give us
an oppertunity of ubserving whatever is most curious
and usctul in this fundamental branch of knowledge,.
and of vcplcunmg the. manner and procedure of the
understunding in enlarging its views, and multiply-
ing the ubjects of perception.  That we may there--
fure conceive of this muatter with the <reater order
and learncss, we shzll make each of these severals
ideas the subject of a distinct article..
’ — -, CE————

ART. L

OF COMPOUND IDFAS..
D ¢ ———
Seo. 1.—Compourd Idoas considered here wercly ac
Combingtivns of the Understunling.

\/V E begin therelure with those ideas which may
be propetly termcd compound, s ey derivad liom
that power the inind has of uniting many conceptions
wno one. @houyh this class comprehicias, in some

soit, u'l our EUmplL:\ notiong, yet taey are at present
considerad merely as they are combinations of i
wnderstondingg, and with a view to those particuiar
ideas out of which they are framed.  Herve, as was
atrcady olneined, the mind sometimes procecds by
C'Il.ll','ll!" and diversdving the signe ideas wt other
times it Lings together ideus of diticient Lands; and.



38 DUNCAN’s ELEMENTS

in both ways finds infinite scope and variety. But
that we may follow the natural procedure of the in-
ellect, and trace it in its advances from simple to
more complicated acts, we shall first take a view of
it as employed about ene and the same idea, where
perhaps we may meet with such instances of address,
management and contrivance, as will appear perfectly
astonishing to one who has never set himself seri-
ously to consider the manner and cenduct of his own
maind. ’

Sec. 1l.—Uniry the Original and Foundation of all our
Ldeas of Number,

The most obvious and simple idea we have, is that
of unity or onc. By adding it to iiscii continually,
and retaining the several collections in our minds,
we come by ail the diffcrent combinations of pum-
bers, in which we readily perecive an endless diver-
sitv.  All these ideas are nevertheiess cvidently -
tinct ameng themseives, the addition of a single unit
consiituting & nuuiber as clearly difitrent from that
immrediately belfore it, as any two the most remete
ideas are fron: once ensther. But that the understond-
127 may not losc itscif in the consideration of those
ininie combinations of which unity is capable, it pro-
ceeds by regulur steps; and begianing with the orig-
inual idea itself, pursues it through all its varieties, as
they ave formed by the repeated coniinuul addition of
unit after unit. T'hus numbers are made to {ollow
onc another in an orderly progresiicn, apd the scv-
eral succescive collecuuns are distinguishied by par-
ticular names.

Sec. NI—7e ar1fud composition of the nanies of Nun-
bers a great helft to our concepiions ;

And here we may take notice of a wonderful arti-
PP a . oy .
fice made usc of by the mind, to facilitate and help it
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forward in its conceptions,  For as the advance from
number to number is endless, were they all to be
distinguished by different denominations that had no
connexion or dependence one upon another, the mul-
titude of them must soon overcharge the memory,
and render it dmpossible forus to go any great way
in the progress of numbering.  Lor this reason it is
so contrived, that the change of names is restroined
to a few of the first combinations, all the rest that
follow being marked by a repetition of the same terms,
variously compounded and linked together. Thus
tiirteen is ten and three, foutteen, ten and four, and
so on to twenty, or two tens, when we begin again
with one, two, &c. until we advance to thirty, or
three tens.  In this munner the pro,ression contin-
ues ;3 and whoen we arrive at ten tens, (o prevent con-
fusion by a two hregueni repetition of the same word,
that sum is dictinguished by the name of a hundied.
Ajrain, ten hundred 1s called a thons.and, at which pe-
riod the computation berins anew, running through
all the furmer combinations, as ten thousand, a Liun-
ared thousand, ten hundred thousand; which Tast
collectiony {or the reasons mentioued alove, has the
name of a million appropriated toit.  With this mill-
ion, we can begtnas before, untilitis repeated araili-
ton of times ; when, if we chanvre the denomination
o0 billiviis, and advance in the same manner through
trillions, quartillians, the series muy be carricd on
without confusion, to any length we pleasc.

Sce. IV.—.2ud of the principal Receor- that our Idcas

of Nuinkers are 8o ronw dunl dictint.

TLis artful cornbination of names to mark the grad-
nal increase of nembers, is pernups one of the great-
et rednenients of (he hunmun unde ~tanding. ol
particulurly desornes our aamiration for v Liahidr
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. of the composition ; the several denominations being
‘g0 contrived as to distinguish exactly the stages of
the progression, and point out the distance {rom the
beginning of the series. By this means it happens,
‘that our ideas of numbers are of all others the most
accurate and distinct ; nor does the multitude of units
assembled torother, in the least puzzle or confound
the understanding. It is indeed amazing, that the
mind of man, so limited and narrow in its views,
should yet here seem to shake off’ its natural weak-
mness, and discover a capacity for managing with ease
the most bulky and formidable collections. If we
enquire particularly into the reason of this, we shall
find it wholly owingy to the address of the mind in thus
distinguishing numbers by dificrert names, accord-
ing to the namral order of pre svession.  For as these
names are made to grow onc out of another, they may
be aptly comparad to a chain, all whose parts ar
Jinked together by an obvious and visible connexion.
Hence it comes-to pass, that when we fix our thoughts
wupon any number, however great and seemingly un-
managable ; vet, if itis once determined to a particu-
Iar name, we find it easy to run back through ail the
stages of the pregression, even till we arrive at unity
itself. DBy this means we see, with a single glance of
our minds, not onlv the two extremes ¢f the number
under consideraticiy, but also the scveral intermediate
parts, as they are united to make up the whole.
Sec, V.—ds they fielr us to a clecr Perceprion of the
inteijucent Fuarts.

Now it is to this clear and ccovrite vizw of the in-
terjacent ideis, thut we cwe cur so distinet percep-
uen of the varwsus combinations of numbers.  And
Indend we may observe, m the general, that all our
ideas of quantity, especicily when they grow tobe vory
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large, are no otherwise ascertained than by that per-
ception we have of the intervening parts, if I may so
say, between the extremes. When we look at any
object considerably distant from us, if we have a clear
view of the interjacent lands and houscs, we are able
to determine pretty nearly of its remotencss ; but if,
without such a knowlcdire of the intervening spaces,
we should pretend to Judgc of the distance of objects,
as v hcn we see the spireof a stuplc behind a wall, or
beyonda mountam, cvery one’s experience is a proof
how hizble we are, in these cases, to be deceived. Just
s0 itis in judging of duration. Vhen we carry back
our thoughts to any paust period of our lives, without
consideration of the number of yeurs or months, we
fin i that ouridca of the time clupsed srows more dis-
tinet, in proportion as we become scn:ibile of the in-
termediate parts of our existence. At first we are apt
to judge the distance extremely short ; but when we
sci carselves to consider our several  successive
thoughts and actions, the idea of tie duration yrows
upon us, and continues to inerease as the attantion of
the mind brinys new periods of life into view.

Sce. V9EL—diihont names, we cannot mcke ary pro-

gress in Numbering.

ITence it will be easy to conceive how much the
mind is helped o ard inits pereeption of number,y by
that rcady compechension of all the sevevad stages in
a progression, which peculiarly belongs to ideas of
this class.  But this, as 1 have belore iniimated, we
derive from the orderly series and connexion of names,
insomuch that where they cease, the computation of
numbers also ceuses with them.  We can have no
idca of any sty without a know ledse of all the terms
that go betore, according to the natural orderin w hich
they follow one another ; so that he who cannot, n 4

I’
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regular way, count to ninety-nine, will never, while
that incapacity continues, be able to form' the idea of
a hundred ; because the chain that holds the parts
together, is to him wholly unserviceable, nor can he
represent to his mind the several interjacent com-
binations, without which it is impossible in this case
to arrive at a distinct perception.

Sec.VIL.—1"e great advantages of JAddress in Class-
ing our compilex Concefitions.

I have insisted the more largely upon this, noton-
ly because it is by number that we measure all other
things, as duration, extension, motion, &t. but also
because it lets us into the most natural view of the
conduct and procedure of the understanding, and
makes us sensible of tie great art and address that is
necessary in the classing our very complex concep-
tions. He that can so put together the component
parts of an idea, us that they siall lic obvious to the
notice of the mind, and present themselves, when oc-
casion requires, in a just and orderly connexion, will
not find it very difficult to obtain clear and accurate
percepticns, in most of those subjects about which
our thouznts wre conversant. Ior the great art of
Inowledge lies in managing with skill the capacity
of the intellect, and contriving such helps as, it they
strengthen not its natural powers, may yet expose
them to no unnecessary fatiyue, by entangling and
perplexing tl.cm with considerutions remote irom the
business in hand. VWhen ideas become very complex,
and by the multiplicity of their parts grow too un-
vicldiy to be dealt with in the lump, we must ease
the view of the mind, by taking them to pieces, and
setting before it the severul portions separately, one
after wnotlicr. By this leisuicly survey we are ena-
bled 1o take in the whole ; and if we candraw it into
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such an orderly combination, as will naturally lead
the attention, step by step, in any succecding consid-
eration of the same idea, we shall ever have it at con:-
mand, and with a single glance of thought be able to
run over all its parts. I have thercfore explained
here, at some length, the conduct of the mind in
numbering ; it seeming to me the best model in this
kind, whether we consider the many wdvantages de-
rived from such an orderly disposition of our idcas,
or the greatsart and skill displayed in binding these
ideas torctlier. This also is farther reniarkable. in
the consideration of number, that from it chiefly we
derive the notion we have of infinity ; it being appar-
ent, that, in adding number to number, there is no
end ; the possibility of doubling or increasing our
stock in any degree, remaining as obvious to the un-
derstnd“w, after a great and continued run of pro-
cressions, as when it st began the computanion.

Sce. VHL—~7%¢ Considerativie of Nusbor, ef rreat
Usein ascertaining our Ideas of Sjace and touraiton,

If we now turn our thoughts towards space and
duration, here too we shall find that we very seldom
arrnve at clear and distinet ideas of cithery, but when
we introduce the consideration of nember. 1he more
obvious and limited portions, it is true, casily slide
1ato the mind, in the natural way of pereeption s but
it was the necessity of comparing: these together, that
put us unon the contrivance of covtain stated mceus-
urces by which precisely to deterimine the quantity in
each.  Thus, inches, feety vards, miles, &c. ascertain
our ideas of ctension ; as minutes, hours, s,
vears, &e. measure the progress oi derativn. 1w
Jesaer parts, as lving most open o the notice o the
utderstanding, and bang moere on a level withits
powers, arc retained with tolerable exactness § and
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the larger portions, when the number of repetitions
oi which they are made up is known, are thereby al-
so reduced into clear and determinate conceptions.
A foot, and yard, are measures easily comprehended
by the mind ; nor do we find any difficulty in con-
ceiving a mile, when we consider it as equal to a
certain number of yards. Ii we are still for increas-
ing the standard, we may take the semi-diameter of
the earth, and supposing it equal to 8000 miles, make
use of it as a measure by which to ascegtain the dis-
tance of the sun or fixed stars.  Just so it is in dura-
tion ; from hours we vise to days, months, and vears ;
by these, repeated, and :acki=d together, we mcasure
time past, or can run forward at pleasure into futuri-
ty, and that without any confusion or perplexity.

Sec, IX.—ilithout they are apfit to degenerate into a
cuonjused and irregular Heap.,

Ti is however to number alone that we owe this
distinctness of percepiion, inasmuch as space and
time, considered apart from the regular and orderly
repetition cf miles or years, leave no determinate im-
pressions in the mind, by which to know and distin-
guish their s:veral poriions. Ideas of either, thus
When in al a ventiig, are a confussd and irregular
heap, Copecially wheie we endeavour to enlarge and
magnity our views. and give fuil piay to the powers
et our mtellect.  bomething indeed the mind con-
ceives, vast and migiite, but nothing that is precise,
accurate and just. But when it begins to consider
these ideas as made up of paits, and fixing upon such
as are proportioned to its reach, scts itsclf to examine
how often they are rcpeated te malke up the whole,
th:: perceptions of the understanding put on a new
form, and discovcr their exact bounds and limits.
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Sec. X.—;Inﬁnity ait Object too mighty for the Survey
of the Humun NMind.

And thus, as before in number, so here in exten-
sion and duration, the mind begins with simple and
obvious notices, advancing by degrees to more en-
larged and intricate conceptions. A day, or a fur-
long, are of easy apprehension to the understanding,
and by their subdivisions into still lesser spaces. ex-
hibit themscives distinetly in all their parts.  With
these variously rej.cated, we travel through space and
time ; so that buing able to reduce all our ideas of
this class, howcever mighty and enlarged, to the clear
andl determinate pereeptions of number, we can cone
duct our thoughts without petplexity, and never tind
ourszlves puzzled, Lut when, presuming too much on
our own strength, we [hanch into speculations, that
stretch beyond the powers of the humaun intellect.—
Number may be compared to a line, that, seiting out
frarn unity, runs ol in a coutinaed inercase of length,
without a posuibility b ever arriving at its ultimate
period. So far as we pursue it in our thoughts, and
trace its regular advinices, so fur cur ideas ate accu-
rate and Just. But when we Jet loose our under-
standings, after a boundicss rewnainder, and would
futhain the depth of infinitv, we find ourselves lost
amidst the greatness of our own conerptions. Some
notious, it is true, we have, but such as, exceedinge
the dimensions of the mind, lie involved in darkness
and obscurity ; and beiug destitute of order, method,
and cennexicn, afford no ioundation whereon to build
auy just and acceurate conclusion,

Sce. Ni—Never refiresented inits full Dinensions, but
by un endless and cver growing Idea.

And this perbaps may be the reason why many
madern phaijlosopicrs, in their discourses concerning
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infinity, have run into apparent contradictions ; be-
cause, encountering an object too large for the sur-
vey of the understanding, they found themselves sur--
rounded with inextricable difficulties, which their
scanty and dgfective ideas were by no means able to
dissipate or remove. The truth of it is, finite ideas
alone are proportioned to a finite understanding ; and
although we are not wholly without a notion of the
infinity of number, yet it is not such a one as com-
prehends and exhausts its object, or exhibits it to the
mind in its full size and dimensions. Ve only see
the idea, as capablc ofgan endless increase, but cannot
by any effort of thought take in the whole prospect;
and indeed it is properdy that port of it which lies be-
vond the reach of our perception, and still remains to
be taken into the account, to which we give tic name
of infinity. .
Sec. XIL—Durazion, wwhether condidered as fiast or to
come, Boundlessy wwhence our Dlca of Eternity.
This idea of the infinity of number, imperfect as
it may seem, is nevertheless thit by which the mind
ascends to the conceplion of crernity and immensity..
Yor when we consider duration. either as past or to
come, we find nothing to stop the progress of our
thoughts, in the repetition of years, or millions of
years : the farther we proceed, the more the idea
urows upen us ;. and when we have wearicd qurselves
with vain efferts, we must own at last that we can no
more arvive at the end of duration, than at the end of
number. It is true, the several ¢enciutions of men
rise and disappearin very uick successions; earth it-
sclf may decay ; and those hrighit 1uminaries that
adorn the firmament of heaven, be extinguished..
But the course ol time wiil not be thereby disturbed ;
that flows uniform and ijuvariable, nor is bounded by
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the period of their existence. This double view of
duration, as having already revolved through num-
berless ages, and yct still advancing into futurity in
an c¢ndless progression, properly constitutes our ideas
of eternity.  We speak indeed of an eternity past, an
eternity to come, but both these are bounded at one
extreme : the former terminates in the present mo-
ment, And therefore has an end : the latter sets out
from the same period, and therefore hus w beginning ;
but, taken togctlier, they form aline both ways infi-
nitely extended, and which represents eternity in s
full dimensions.

Sce. XINL—Y%e 1o of Immensity derived from the
Consideration of Sprure ecver growing on all sides of us.

Asy in the eonsideration of time, we fix upon the
present moment, vesarding it as the uaddle “point
which divides the whole line of duration info two ¢ qual
parts 3 so, inthe conciderntion of stace, that particu-
Lar place in which we cxist is [ooked upon as a kind
of centre o the whiole expunsion. From thense we
et loase our thoughts on every side—ubove, below,
around—and find we can tonel oy in the repetition
of miles, and millions of miles, without ever arriving
at the cnd of the prosecsion, Iis not diflicult, in-
decd, to carry our conceptions to the utmost bounds
of the unisvree, at Jeast so fer as it Lulls within our
notice,  But then the imagivation rests not here 5 i
sees inmcasureble spuces Levond, capable of receiv-
iner new workds, which it con pursae, asrising one
above anoiher in endless suceession. Vs constder-
ation ol space cvor growing on all sidesol us, and yet
never to be exhausied, is thar which mives us the idea
of immensity ; which is in foct nothing cise but the
infinity of number, cppiied to cortain postions of ex-
tension, as suilus, o leagues, oL and these cenceived
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as extended every way around us, in infinite and in«

numerable right lines.

Sec. XIV .—Comfiound Ideas resulting from the Union
of Percefitions of different Kinds.

Hitherto we have considered the mind as employ-
ed about one and the same idea, enlarging and diver-
sifying it in various forms. We have seen it, rising
from the most simple and obvious notices to the con-
ception of infinity itself; and taken a view of it in all
the different stages of its improvement. Let us now
proceed to the more complicated act of composition,
when the mind brings several ideas of different kinds
together, and voluntarily combines them into one
complex conception. Such for instance, is our idea
of a tune, as comprehending a varicty of notes, with
meany different modulations of sound. And here it
is to be observed, that though the complex idea may
be excited in us, by hearing the air itself struck off
upon a proper instrument ; yet, considered originally,
it still belongs to this class of perceptions, which are
distinguished as the arbitrary collections of the mind.
It was the musician, or composcr, that combined the
several notes, and determined the order in which they
were to follow one another; nor had that peculiar
composition of sounds any real union in nature, be-
{fore they were thus brought together in his mind.
Of the same nature are most of our ideas of human
actions ; for though many of them come to our ne-
tice by seeing the actions themselves, or hearing them
described by others, as déstilling, carving, treuson, &c.
yet it is plain that they must have been projected
and contrived in the mind of man before they had a
real existence.
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Sec. XV .—How the mind is determined in making these
Combinations.

It is here that the understanding has the greatest
scope, and finds most employment for its active pow-
crs : nor indeed s it possible to setany bounds to the
ideas of this class; the combinations already mude
being almost innumerable, and those yet in the pow-
er of the mind affording an endless diversity. It may
noty howevery be amiss to consider Lrow we conduct
oursclves amidst so great a varicty, and by what rules
we procecd in making those combinations to which
we have adlixed particulair names, while otliers, per-
haps, no less obvious, arce neglected. The idea of
killing, for instance, joined o that of a father, akes
a distinct species of action, kuown by the name of
farricide. 1t was doubiess us obvious to distinguisi
between the killing of an old moen and a child, which
yet we find is not done 5 bod these actions beineg con:-
prehended under the goneral name of murder. By
wiat views thercefore does the mind regulate its com-
binations? Why is it determined o Gie colivcetion of
ideas rather than another? This cannot be well un-
derstood, without observing, that it is the end ol fan-
gruaece o conununicate our thoughts one to another,
Words are the signs of ourideas, and serve to express
the conceptions of the mind,  Now itis apparent. thae
such coneeptions as are mostapt to occur in the com-
nreree of lite, would be first d'stinguished by particue-
I names; the frequent occasion men have of e
toning these amony thcmselves, rendering this o
Iutely necessarye Butas many of these coneepmcn,
are collections of different simple ideas, henee we are
inscnsibly fed to such peenliar combinations, as wre
most sersiceable o purposcs of mutual intei sucvs
and communication

G
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Séc. XVI—TIdeas of Kuman Actions often formed, be
Jore the sctions themselves exist.

Let us suppose, in the first beginnings of society,
a company of legisiators met together, in order to con-
sult cn proper regulations for the government of the
community. If they arc men ol prudcncc and fore-
stenty they wil] naturally obserye many new occurren-
Cesy 1 wl) 1o aitse from this ccaltion of mankind, and
their living together incrovds,  Perhaps the age in
viich they live, has Dot prouusad an instance ot one
man’s killing waether; vet {rown the knowledge of
their own frame, and their power of doing hurt, they
concelve thisasa NG ssible case, and are willing to pre-
wile azainsi it. Thus all the ideas that cater into the
compley one of miurder, are birouzat together, and
vinicd into one cenception, before the action itself re-
ailv ewists, It is nced, however, thougm. necessary to
1.2 into consideration the age of tie person ; the
chict thing i view beins to prevent the putting an
cnd to :..n\,thu' s life unjustly, whether old or young;
wnd therefore the peaalty equaily efivcts both cases.
J"’lf' when they come to consider the relation in which
¢ person killed 1 v gland to the mavederer, here
the P WPiears a maniiest difference ; as it adds to the
crinde, Wil cewamitted upon a Lenefactor, :u‘d ren-
ory it parducniuly lzci;lc-us in *he coscof a fath
his Lasty thereture, s made to comstitite a mstmct
Leies of action; and fras a peculiae punishment allot-
tod i Thuswe see how men, wocordins t') their
citrzrent munnee of life, and the rojation s they stand
mfu o anlier, are naturally led to form severul
coteeaons of simpls Lleas, prefendily to others, as
loresecing they may have fie Juent cecnsion to take
uetice of such precme combinations.  And bocouseit
wouid Le tedicus i conversation, ¢voiy thne these
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complex notions accur, to enumerate all the ideus of
which thev consist ; therclure, {or the sake cf ease anid
dispatch, they give them particular names, and there-
by render the compositions fixed and permancrnt.

Sce. XVIL—T%e necessity of Mutual Trtercciarse ani
Mw’s particular JAirs in Lifey ¢ great Source of Cune-
Jilexe Lo,

T'hat it is in this manner we come by cur complex
ideas, which multiply upon us according as the exi-
gencies of society roquire, or our puvsuits, method of
hife, and different aims, throw occasions incur wav, of
combining such and such pereeptions tocscthes miglt
e casily made to appear, by a short view of the com-
Linations themselves.  TTumon actions, as vccurting
most frequently, and affording Jarge matter o cet-
versation, debate, and inquiry among men, have been
very nicely modified, and distingnished into clugses,
according to the sceveral circumsiances most ikicly to
attend them, In ke manner, the arts and scictees,
ta proportion as they are cultivuicd, leading us into
many compound views of thinrs, which othervise
would never oficr themselves to the consideration of
the mind; the complex ideas ol this sort, with the
names by which they are expressed, are, we find, the
work of such puarticular nations, where these arts and
scicnces have chiefly flourished. The Grecks, fer
instance, excclled in learning and polite knovledge;
hence many of the terms belonging to rhetoric, poe-
tev, philosophy, phiaie, &Koo come originally from
their languwre.  Madern fortification has received
s rreatest improvements among the Mrench; and
accordingly the ileas and teres of the art are mostly
derived from writers of that natien,  In Ttaly, archi-
tecture, minsic, and painting, have been the great ox-
crcise of the men of genius; it is thercfore wmeny
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them that we find the several compiex notions belong-
ing to these parts of study, as well as tiie names by
wihich they are expressed; nor can we discourse ac-
curitely wnd minutely of the above mcniionud uits,
without having recourse to the language of tiat cli-
mate. And if we descend into the particular cuilings
and p1(1lc tons of men, thev have all their peenliar
coiicctions of ideus, dlstmgmsl.bd by tleir several
nzmes, and hardly known but to such as are conver-
rant in that manner of life.  Thus calcination, ccho-
hation, filtration, &e. wre words stunding for complex
udeas frequentty framed in the minds of chymxsts, and
thereiore faniliar to men of that employment.  Yet
as these, and such like combinations, seldom occurin
wonaren life, the generslity of mankind, we see, are
1 a great meastre unacguuinted wiih them.
Sec. XN IIL—7lwre difirear & ts of them pireveil in
d// rert Copnivice :oand Words i1 one Licigruge
Lecve mome to wnszocr thom in another.

Imizht pursue these speculations farther, and show
how the severad fushions, customs, and manners of ofie
maticn, leading thuin to form many complex noiions
which cenie not so naturally in the way of another;
difivrn scts of 1deas prevailin diflrent contiics,,
and of course huve names ail‘prvpvi'zt:d to thain in the
]an;,uagc, to which there are no waids tl 1t answer in
anuvther, The pvuu(. ire and forms of our cowits of
prstice have Iatenduced muny terms into the Fuglish
Laws which stind o coilecdons of ldeas famed aiag ng
no other pronle. Nor wonld it be possible to und;l‘
these termns by any smglt- words ef anotior fnctiage
because, where un(,,lj thenselves prevail not, there are
no names pv-)» ded  express them.  In this cuse,
thercicrs, it Lecomes necessic v to use circumloct-
tions, and enunicrate the sovieral o camprencacal
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in the collcction, if we would so express ourselves, as
to be undersiood in the language of other nations,—
Nuy, even among the same people, the change of cus-
tons and opinions frequently brings new sets of idcus,
which, of cetrse, must be distinguished by particular
naimes ; while, at the same tinne, the notions of former
ar s grow into disusc, and the vords answ ering them
are wholly Juid aside, or cinploved in a signification
aifierent from what they hud before.

Sve. XX —TViey 100, the cause thut Languages are

in « perpetucl flux.

"hus languages are in a pevpetual flux, and by de-
grees vary so much from their original trame. us to
become unintcdlicible even to the descendants of those
who speak them.  If we run buck into the ages of
chivalvy in Fogland, when tits and tournaments vere
in foshion, how many complex wdeas, peculiar to that
prode ¢ life, shadl we find fomitiar among; the men of
o~ times, which are now ittle known or attended
152 On the contvary, the improvements in wits and
soivin s that have shnee tikon place,y have led usinto
mnpumcrable views of thingey, vy which our fore-fath-
ers veee pericet strameers, But Tshall net push these
riflections any Beethiory Liehier ing that what has been
said wiil be suflicient to show the origin and prowsress
of our componnd ideas, and how the mind is directed
in e choice of the combinations it makes.  We
theret v beoe cad to the constderation of abstract idcas,
which medic the subjectof the following witicle.
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ART. 1L

OF ABSTRACT OR UNIVERSAL IDEAS.
—— 4 G
Sec. L.—General Ideas fermed by the Abstraction of
the Al d.

HAVING dispatched whet was necessary to be said
concerning our compound ideas, considered merely as
they are combinations of the understanding, it is now
time to explain how we come by our gencral notions
which serve to represent to us a multitude of individ-
uals, and are the viundards by which we rank things
into sorts. .\nd this, as we have Lefore intimated, is
done by the abstraction of the mind ; whichact may
be extended to all our ideay, wiieticw simple, com-
pound, crof substances. If, for instance, we fix our
attention on any particular cclour, as scarlet, we can
leave out the consideration of all present circumstanc-
es, asthe subject in which it inheres, the time and
place of sceing ity &e. and retaining only the impres-
sion itscif, make it a representative of that quality or
appearance, wherever we chance to meet with it It
is thus that abstract and universal ideas are framed;
for the mind regarding only the scarlet colour, which
one day it observes perhaps ina picce of cloth, anoth-
er in a pictuve, and a third in the 1oinbow ; the ap-
pearancc is cenccived to be the same in all these ob-
Jects, and theretore is called by the same name.

Sec. I1.—.2! the Percefirions of the Urnderstanding

Larticulir.

But to cnier a little more closely into this matter,
and show taat these our general conceptions are the
mere createres of the viderstunding, it may not be
airies to talie nolice, that al®our perceptions of things
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whether we derive them from sensation or reflection,
are of their o nature particular, oid represcnt to us
singie, Geternminate ohiegts. When we sce a horse,
for instance, in the ficids, our idea is that of an indi-
viaual.  Ifwe hear a sound, it is something puiticu-
lur, and dificrent from what we hear at «nyv other
time. Fvery perception of the mind is distinct from
every other pereeption ; nay, and cvery idea brought
iito view Ly the imucinotion, as when we frame the
vogre of a lon standingr belore us, is stidl singular,
and represents a single objeci

Sec, We—7%0 Dica of the Spiecies vefiresenta what i«

Comut 2o it Individials,

But wien we come to take a view of tiese severdl
particnlars, we readily ebserve amengz same of them
a resenaslanee 3 and framing to ourselves un idea of
thiose things in which any of them wre found o aeree,
we thereby oot a general notony applicable to many
mdividuads, Thies horses aie found to resemble one
anothe in shupe, veice, and structure of parts. . The
ideas which tkes inonly the particulars of this re-
serabivwe, exeluding what is pecvliar to cach single
animid, becomes of course commen o ail craatres
of that kind, ond is therclere the represenative of a
whops cluss ol heinzs. Accordingly the name of that
general adeais rivan to every animad in wkich that
cheve, voice, and stueiure 5 found 5 for the word
Lo e iaciving only these particutass, must belong
to all creatvres wherein they i, Hhiis s the {ivee
step or oevittion in the Iovaoing of ahetract netione
v hon the mind confines itself to the consideration of
indivicdual, and frwmes an idea that comprehends
such ooty underit. The runk or cliss of things an-
swering o this ideay is called specics inthe Langrage
of the schecie, So o hoiscls o cortain ppeaes of -

)
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imals, an oak is a species of trees, and a square isa
species of four-sided figures.

Scc. IN.—The Idea of the Genus refiresents what is
common to several Sfiecics,

When we have thus learned to rank individuals
into sorts and classes, according to the resemblance
found among them, the mind proceeds next to con-
sider the species themuselves, and often in these too
observes a certain likeness.  Whercupon, throwing
out all those particulars wherein the scverul species
are found to disagree, and rctaining only such as are
common to them all, we therehy franie a stili more
general idea, comprehending under it a variety of
diffcrent species.  Thus a sparrow, a hawk, and ea-
gle, &c. are distinct species of birds, which have each
their peculiar shape and make. They nevertheless
resemble one another, in being covered with feath-
ers, and provided with wings that bear them through
the air. Out of these particulars we form a new
idea, including all the common properties of the feath-
ered kind ; and appropriating to it the name of bird,
mark by that word another class of things, of a high-
er order than any of the former. This superior di-
vision, which extends to several species at once, is
called in the schools the genus, and is the second step
the mind takes in advancing to universal notions.

Sec. V.—The Mind may advance by manifold Grada-
tivitsy in rising from Particilurs to Generals.,

And thus have I given a short, but I hope intelli-
gible account, of the business of genera and «fivcies,
ubout which so much has been said in the writings of
logicians.  Sfccies, in strictness and propriety of
speech, is such a rank or class of things, us compre-
kends unlor it only individuals: zonus advances still
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higher, and takes in a variety of distinct species. It
is, however, to be observed, that the mind in rising
from particulars to generals, does not confine itself
to onc or two gradations, but may carry its vicws
through the whole extent of things, until at length it
arrive at an idea cembracing the universal compass of
nature. Ior when we hasve ranked things into sortis,
and reduced these again to the higher order or g« s,
these gwmera are still found to resemble one another in
sume particulars, which being collected into otic idea,
furmanew and more comprehensive division of things.
Thus bird is a genus, embracing all the varieties of
the feathered kind. 273 implics the several species
of hiving creatures which inhabit the waters.  Quad-
rufied and insect are also universal ideas, that take in
many inferior distributions and classes. Yctali these
diffecent orders of being, have this in common, that
they are provided with orgunical bodies, fitted {or the
purposcs of hfe and spuntaneous motion.  An idey,
theielore, comprehending only these last particulars,
will cually belong to ull the divisions before enumecr-
ated ; and the word enimal, by which it is expresscd,
becomes a general name for the several creatures en-
ducd with life, scnse, and spontancous motion.  If we
are for careving our views still farther, and framing
a yet more universdl notion, we can cast our eyes upon
hot the animate and inanimate parts el nature ; where-
in we fpd this mutual correspondence, that they ex-
isty and comtinue in Leing, Fhis last idea, therefore,
of being in goeneral, comprehends under it all the vari-
eties of things, and may be universally applied to
whatever has life or existence 5 so that in respect of
the present frame of nature, it is the highest and most
uninersal idea we have.

H
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VI—=Ilhence many intermediate Stefs between the
liigliost Genus and lowest Sfiecies.

_ In this serics of notions, rising one above another,
in the degree of universality 3 that division, which
comprehends under its severa! enery, is called in the
sciools the Aigher genus ; which denomination con-
tinues, until we arrive at the last advance of the un-
derstanding, when, being come to the most g@reral of
ajl ideas, that admits not of a superior, it distin-
guished by the 1eme of genus generalissimum. Inlike
manner the sceveral genera, comprehended under a
Lizher gerus, are, in respect of it, considered as sfic-
civs ; and ws these two last have species under them,
the inferior divisions are, for distinction’s sake, term-
ed lowirsfecics. Thus the progression continues, and
when we come to the lowest subdivisicn of ally com-
prehizndiovg only individuals, which, as I have before
Intimaizd, constitutes the proper spocies, this the
schools enominate the species sfiecialiseing,  All that
liv between it wid the highest distiibution of things,
are the intermediate gencra and species, which are
temied, euch in their turn, grroe goneradus, or sflecics
reldduny cotsiding as we o eotzider them in the as-

.ot cor duscending scale of our ideas 5 ory to speak

In tie Lnoguese of foglcluns, according to their ascent
or deicenty in e jirwdicamonrwid. 1 should not huve
Q.o so L into these veriel distatisitions, had not

tire terms licre ¢ plabieds Leun such os [requetitly. oce’
cur in tie viitings of philiscylicrs ; insomuch, that
without some Eoowledge of tiem, we must often be -
at 2 loss, in the prosecution of these studics.  Desides,
it is both curious and usciul, to see the gradial pro-
gress of the mind, in its advances from ‘particulai' to
general conccplions—io observe it ranging its ideas
nlo cisses, und eatablishing < just wod rogular sub-
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ordination in'its vicws and notices of things. This
is the shortest way to knowledge, and affords the best
means of preserving the order and due connexion of
our thoughts, so as to make them subservient to the
increase of science. TFor when we see how things
comprehend, or are comprchended in, one another,
we arc able to discover the mutual dependence of all
the several branches of knowledge which leads usinto
the true and natural mecthod of conducting our under-
standings in the search of truth.

Sec. VII.—General Iivs the Creatures of tht Under-
standing.

Trom what has been said, itis evident, that generad
ideas arc the creatures wud inventions of the under-
stahding. Nature, it is true, in the production of
things, 1aakes muny of them alike : but itis the mind
alonc, that collects the particulars in which they urricy,
into onc idea, and sets it up as a representative o6 i
ny individucls,  And row T think we may venture
upon that much-ugzitated question, where do the s;en-
cra and species ol thines exist? To which T answer,
inthe mind.  Universolity belongs not to things them-
selves, it being apparent, that they are all particular
in their existence.  Howevery as ther often have ma-
ny proporties in common, the undersianding, by unit-
ing these into one conception, obtains a general ide .y,
unider which it ranks all the scveral ebiects wherein
these properties wme found.  So far indeed we must
allow, that the particular combination of properties,
which eonstitutes the genus or specics, cxists in all
the individuals referred to that genus or species 5 Lt
then it is in conjunction with other properties, by
which these individuals wre distinguishied from one an-
other. Thus the ccilection of simple e signilied
by the word birdyis to be fouund, fur instance, 1o a
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hawk, or any other single animal, to which we apply
that genera! name : but the notion itself, abstracted
{rom all the particulars to which it belongs, has evi-
dently no existence out of the understanding. There
is not a being in nature that can be called a bird in
aeneral, or that does not necessarily imply, in the very
conception of it, several simple idcas, besides those
marked by that word. For the name, in this case,
signifies no more than an animal covered with feath-
¢rs, and provided with wings, without regard either
w shape, bulk, or the particular time and place of its
cxistence. These last considerations, however, are
inseparable from the reality of things, and therefore
must be added to the general idea, before we can con-
ecive any thing conformable to it actually brought into
bcmg.
Sec. VIII.—Considered apart, they exist only in.the

NMind, but in conjunction with other Ideas in the in-

dividuals comfirehended under them.

Hence we see at once, what sort of an existence gen-
eral natures have. Considercd anart, and by them-
selves, they are wholly the werkimanship of the un-
derstanding, and derive their being and reality from
it; but viewed in conjunction with other ideas that
co-exist with them in the several objects of nature,
they are to be, found in the individuals to which they
refer ; and therefore, according to iiiis way of concep-
tion, may be said to have an existence in them. Thus,
so long as the ideas answering to the words man or
ireey continue gencral and undetermined, they have no
real objects answering them in nature ; nor can the
collections of simple ideas, marked by these names,
while all others are supposed excluded, exist any
where out of the understanding. Nevertheless, as all
the simple idcas, included in the general notion of
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man, are to be found in every particular man—and all
those implied in the notion of a tree, in every particu-
lar free—hence the general nature of man, exists in
every individual man, as does the general nature of a
treey in every individual (ree.

Sce. IX.—Difference of Ideas considered as compround
and us universal.

Oae thing still remains to be observed, with regard
to these our generad ideas 5 that, though many of them
arc evidently combinations of different simple ideas,
and according to that way of considering them, are
included in the first division of our complex concep-
tions, those, namely, framed by the composition of the
mind ; yet we are carefully to distinguish between an
idca, us it is compound, andasit is universal.  Inthe
first cuse, the mind chielly considers the several ideas
that are combined together 5 or, in other wonls, all
the attributes, qualitics or parts, that are conu incd in
any idea.  Thus the idea of a bird, includes life, sense,
spontaneous motion, a covering of feuthers, wings,
&e. none of which can be left out without destroying
the very nature of the idea, and making it something
quite diffcrent from what it was before.  This way
ol conuidering things according to the number of their
parts and properties, is called by logiciuns the com-
frchension of an idea.  But the wniversality of our
notions implies quitc another turn of thinking, in us
nmuch as it fixes the regurd of the mind, upon the
subjeet to which our ideas extend, or the individuals
and species comprehended under them.  In this sense,
the idee unswering to the word dérd, takes in the sev-
el species of the feathered creation, the Zewk, the
eagle, sfiurrow, larky and innumerable others, to all
which it may, with equal propriety, be applied.  Aud
here it is remarkable, that the idea loses nothing of
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its force or compirehension, by being restricted to a par--
ticular kind.  'When I say the bird of Jove, though
in this case the idea is restrained to the eagle alone, it
still remains as distinct, and includes as many simple
ideas in its composition, as when, before, it was cx-
tended to all the different tribes of feathered animals,

Sec. Xo==The comprrchension and extension of our Ideas,

Ve see, therefore, that our compound ideas may
continue the same in respect of their attributes, or the
number of parts, and yet vary considerably in the de-
gree of universality,  T'he general idea of man is the
same, whether applied to the whole human race, or
those of any particular nation. YVhen I affirm, for
instance, of mankind in general, that their knowledge
falls short of perfection, wnd afterwards make the like
observation of the men of the present age; in both
cases, the word 2an stands for one and the same col-
Jection of simple ideas ; but in respect of the individu-
als to whichitis applied, there is a great and manifest-
difference.  That is, the term man, denotes one in-
variakble compound idea ; which, notwithstanding,
connidercd as a gencrul notion, may be contracted or
enlarged at pleasure.  And as in the former case, the
several parts of the.compound idea are called its con-
frroliension 5 so in the latter, the individuals, to which
the universal idea is applied, are called its «..<cnsion.
I might add many more observations on this subject,
but choose rather to stop here, having said enoughto
f:_\:plain the dillorence hetween compound and abstract ’
ideas, and show the reason of my ranging them une
der distinct heads.
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ART. IIL
‘OF OUR IDEAS OF RELATIONS.

— ¢ G—

Sec. L.—Ideas of Relations exceeding numcrous.,

Icom‘. now to the third and last division of thos=
ideas, which I consider s the creatures and vooio-
manship of the undcr-ioitier 5 such, namely, as arise
from the comparing of t.tn; one with another. 10w
the mind, in its views, is not ticd to sinsle objects
but can examine tl.:ir refcrences and respects, in re-
-gard to others, brous; ht under consideration at the same
time. And when it docs <o, and thence derives new
notices of things, the ideas thus got are calluil refa-
tions, and makey [ ain apt to think, the kivest cluss
of all our perceptions. 1'or every sinrie object il
admit of alinost innumerable cumnparisons with oth-
ers, and in tris sensc may become a very ploatitnl
source of idcas to the understending.  Thus, if we
compure one thing with another, in respuct of hulk,
we oot the ideas of greater, essy o cyuatiin ; if in re-
-spect of time, df o/t and yow e 5 and Lo fur other
relations, which we can pursuc o plea iy ahiacst
without end ;"'whence itis casy to coneci. gy how vary
extensive this tribe of our perceptions must e,

Sec. 1T.—Afu chiefly determined to pruerticular Comfiar-
,fsong by the Wants wil Faigonces of Liyl,

1 shall not pretend to trace out these ideas partic-
larly, nor indeed so much as to enumerate their sev-
eral divisions ; it Licing enpugh to ohscrve, that here,
ns well as in the other kinds of our eomntle ideas,
we bound oursef®®s, far the maogg, patt, to cuch com=’
paristns, as the exigences of society, the wants of e
and the differgnt professions o men, render nuces-
a1y 5 aad are moke ob fuss wocurate in tracing out

-
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the relations of things, according to the degree of im-
portance they appear to have in these respects. The
relations of men one to another, arising either from
the ties of blood, their several ranks and places in the
community, or a mutual intercourse of good offices,
being of great weight and concern in the commerce
of lif¢, have in a particular manner engaged our at-
tention, and are therefore very minutely described.—
Tor the same rcason, men have found it necessary, to
dutcrming, ws exactly as possible, the various depend-
cuce of things, as their happiness is nearly connected
with this Rpowlcdge. When we consider objects
merely in roespect ol existence, as either giving or re-
cuiting ity we come by the ideas of cause and effect
not need I mention how much the welfare of man-
kind depends on an extensive view of things, as they
stand connented inthis relation s it being evident, that
the several schemes and purposes of life, are all con-
ducterdluron a previous suppositicn, that certain known
causes will have their usual regular effects, and such
and such actions be attended with such and such con-
sequences.

Sec. Itl.—Relu'ions of Creator and Creature, .

But there ave other relations of this kind, besides
those that iezard merely existence ; as when we also
take in'o the account the additional gifts of a capacity
for hijinesz, and the means of attaining it ; which
constivies the relation of Creuzor and creature, in the
mer s snlemn acceptation of these words.  Again, when
we consider the great Author of our being, not only
s the Crellor of the universe, but also as preserving
~nd holding ittogcether, and presiding over the present
ftune of things with. uncentrouled deminion ; he then
ar;.ears under the notion of a meral Gevernor, to whom
Mooare acceuniacle 08 our wotens, and the use we
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make of those powers and faculties we derive from
Lhim. Now as it is of the highest consequence for
men, not to be unacquainted with these, and such like
rclations ; hence we find, that the wisest nations, and
such as best understood the true application of the
powers of the mind, have always made it their chicf
study to regulate and ascertain these e, and traze
them in all their conscquences. And thus we inay,
in some measure, peiceive how the mind proceeds in
compuring its ideas togethery and by what views it is
chiclly governed, in framing the conplex notions of
this class, by which it represents the viricss habitudes
of things, T shall only add upon this subject, these
two obscrvations.

Scc. IV —0uwr fdvas of velations very ciear and distinet,

First, that our idcas of relations, arc for the most
part very clear and distinct. For the comparving of
things together, being a voluntary act «f the mind,
we cannot but suppose that it mustbe acquainted with
its own vicws in the comparison ; and of course have
a clear conception of the foundaticn of that relation,
itsets it to enquire into. Thus the relation of
cause und ctivet, implying only that ene thing produe-
e, or is produced by another, which notisis are al-
ways distinetly scttled in the understanding before it
goes sbhout to make the comparison ; it is evident, that
the idea represcating this mutual respeet of abjeets,
will be no Iess clear, than are the notions themselves
upon which the relationis tounded.  And what s still
minre remariabic of the idews ol this class 3 they cease
not (o be distinet, even where the subjects compared
are but very imperfectty known.  For 1 can well
¢nounh conceive, that one thing has produced anoth-
vy and that thevefore they stand related as cause and
cilect, though my ideas of the things themseiy cs may
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perliaps be vory ebscure, and come far short of repre-

senting taeir 1\:11 nature and properties. I deubitnot
Lut it will be readi iy owned, that our 1dLa of the uni-
versz, considersd as comurehiending the whole frame
of created fn.lﬂ’{ﬁ\ is very iaedequate s and T think it
i5 <t more uppurent, that our rotion of the Supreme
Being comes net up to the excellence and perfection
of his nature. Yet we very well understand what is
racant by calling God the Auihor of the world; and
t1ourh we comprehend not the manner of his produc-
jag 1t find no ditfenity in framing the ideas, the rela-
tve words Creerer erd creature stand for

it

Gee. Vi—Livas of Kelations among the mest infiortant
'
Conesfittons ¢f the Ndind.

T have yct encther chservation to make upon this
subicet ;3 end it i¢, that cur 1deas of relations are
smong the most important concerticns of the under-
Lr lm =, and afford the larzost n\l d for the exercise
cnd Baprovemunt of human kaowledure. Most of
cur en 1‘.“ es regard relwive irdeas, and are set on
ot with 2 view 1o investirite the mutual habltudes
¢f Cings. The matismaticiun Las taken quantity
babisprovinee, and teaches us how to compare niaz-,
vitudes of dificrent fi rures and dimensions, in order
U e with cestainty of thzir relative propertics.
£z philosopher sttaches himsclf to the clizin of caus-
es and e'ivcis. and endesvonrs o tence cut the various
donendence of things consideredin elis fight. Infins
wohither do all our rescarchos tend, but by 1mcans of
certain known p‘nm.“ 3 and -relations, to Aol o
ethessthat stend some how eonnected with Coem 7 AS
Dirtheia o (t“t!u 18, 11¢ onne can call
that in quostorn, whorddizcts 3 that irom ouriclulions
taour Creator v one another, asise ali ti.e dutics of
mor Loy and relislon, and that the correspendence of
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the several objects of nature, to the organs of the hady,
and facuitics of the mind, is thatby whicli alone we
cun judge of what will procure us happiness or mis-
ey, Whence it is evidenty that without an cxuct
suowledeze of these relations, we must wander on in
life with gréat uncertainty, and may often plunge into
calamities and misfortutics, by those very pursuins
from which we expected nothing but joy und [leasure.

Scc. VI.—Recapitul:tine.

Thus have I gone through the several divisiens of
our ideas, which I have cndeavoured o represent in
such a manncr as their vt extent may most casiiy
appear, and the conduct of the mind in franing them
be distinetly apprchended. [ micht casily run into
other distinctionis, by censidering them us clear or
obseurey aderuaat: or inadequate, trac or false, L
e limits of this tract will not vllow iy catoring
more fly into the subjecty and 1 think it the Lo
tewdludy becanse the very naunes ave almost suilicicnt
W convey anetion of these several kinds of ideas into
the mind. Butas the division explained above seems
to he o greatimportance, towards settling in the vi-
doestandinss a just view of the progress of human
boowlod: ey acd tie steps by wlhich i advances fruia
one degree of hoproveent w anotier, 1 shall here
runover it again in s few words as poosable, thur the
whole process may be seenat once. Uur idews are
all devived into the understanding, either Ly scensution
or reliexion. ® "Fhig, however, is observible, thet one
and the samce objoct often excites avaricty of pereep-
tions at once, which ave nevarthicl s readily distin-
guished by the mind, and appear ¢l under a form
pecthiare toitselfs These constitute oug primmary and
originad notices, and are eastly known frem all cthees,
i as neoch as Uy are entively void of plurality, and
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cannot be divided into two or more different ideas.
They are also the materials out of which the others
are formed, and arc thercfore, by way of distiction,
callvd simple ideas.  But the mind, though it has no
power cver these, either to fashion or destroy them,
can vet cembine them in aninfinite numbér of ways;
ulLiq irom their various combinations result all our com-
plesidens, which are of two 1nieipal kinds.  First,
svchas are derived from without, and represent those
Cadnnations of simuple idess, that have a real exis-
{ence innature.  Of this sort are all cur ideas of sub-
stances. Scenndly, the conceptions formed by the
mind itsclf;, arbitrarily vniting and putting together its
idi s, And as this makes by [ar the largest class, and
¢ '\'nn](] ¢uds all those ideas which may be properly
termied ourown, as bein:s the real workmanship of the
understiiding 5 sotaey all very naturally under three
disiinet ].‘.u..,. Tor cither tire m:nd combines scver-
al sinrpleideas togeter, in order & form them into
oie conepticny,y in which the number and quality of
the iduus united, are principally censidored 3 and
tius it we come by all our componrd rodons @ or
it nxes upon wav of its idcas, wi\cti)cr siraple, com-
potnid, or ¢f substanc s ; ; andd leavins cut the circum-
sinces of tme, pluace, real CXXSLI:C:, an(l whatever
ronaers it particular, vonsi-lers the appearance alone,
and miiies that a vepreseniaiive of ull of the kind;

whence curabstract und wilversul ideus ars derived

or Lstly, it compares thines one with unod . Py CXNuli-
ies theit muinal connexions, and thortby furiishes
rseifwich a niew sat (,fnuw,n 5y LLGWR by tHC Naimne

i reloci . ] PR T
ol relnvons, wiilch, oo s be eniariic .

nrhe by no meoans t'~"~ least imposiaat closs of cur
Bereenlons. . Vivs divizion of curidews, os it seems

e “1‘ vl\ \
e tiie md8t 1.aturad. wid l.hn torcprenentthemon-
nLer i which

reas

Ly oL introduced fo the mind, so 1



OF LOGIC, 69

believe it will be found to comprehend them in all
their varieties. T shall therefore now procced to offer
suilic obscrvations upon language, as being the great
instrument, by which we are enabled to make our
ideas and perceptions known to others.

——p <."7 CE——

CIHAP. V.

OF WORDS, (ONSIDERED AS THE SIGN OF OUR IDEAS.

. ——— § —

Sec. L 1lurdy furnish the Means of recording our
own Lhoghi:,

\‘\71-: have scen how the mind comes to be first fur-
nished with ideas, and by what methods it contrives to
dnver iy and enlarge 1ts stock @ let us now consider
the means of muking known our thoughts to others,
that we may not only noderstand bow huowledge s
coquired, butadso in what manner it may be commu-
nicated with the greatest cortainty wnd advantage.
For o ideos, theash manifold wd viaions, are neve
it ionsy i wiihin onr own breasts, invis,ibic to otli-
Croy NoE can ol tiomselves Te nrade to appear. But
oot desagningus for socicty, alid to have a fellowshbip
with those of our kind, has provided us with organs
fitted to frame articuiate sounds, and chven us also a
Capacity oi usin g those sounds as gigns of internal
conceptions. Henee spring words wnd Lacuees 3
for having; once pitvhed upon apy sound, to ttand s
e ek of an idea in the mind, custom, by desrees,
Glabiishies such o connexion between them, that the
appearance of the idea in the understanding afwuy s
brines to our raactbrance the scumd o name by
winich it i evneessed o esy i like tanner, the hear-
s of e osoand nzover fuils to encite the ldea for
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which it is made tostand. And thusit is easy to coii-
ccive, how a man may record his own thoughts, and
bring them again into vicw, in any succeeding pgriod
of life. For this connexion being once settled, as the
same sounds will always serve to excite the same
ideas : if he can but contrive to register his words, in
the order and disposition in which the present traia
ol his thoughts presents them to his imagination; it
is evident Le wiil be able to recall these thoughts at
pleasure, and that teoin the very manner of their first

appracance.  Accordingly we find, that the inven-
tions of writing and painting, by cnabling us to fix
and perpetuate such pexishab e things as sounds,
have also furnished us with the means of giving a

kind of permanency to the transactions of the mind,
insomuch tha* they may be in the sanic manner sut-
Jerted to our revicw, as any the other abiding objects
of nature.

Sec. IL—.4nd of the mutual Communication of Knov!-
edge from one Man to another.

Rut besides the alility of 1'Lc01dmf; our own thoughts
there is this {zrther advantage in the use of externat
31,18, that they cnable vs to comnmunicate our senti-
ments to cthers, and also reccive information of what
passes In theiv bLreasts.  For any number of men,
luvng agreed to csta.bhoh the same sounds as 51gns
oi the zame ideus, itis apparent, that the 1cpct1t10n of
these sounds mus tc xcite the like perceptions in each,
and crente a perfect correspondence of thoughts.—
Vhen, for instance, any tratn of ideas succeed one
another in my mind, if the names, by wlich I am
wont o cx.r..y them, have been annexed by thess
with whow | converse, to the very same set ot ideasy
Rothinz is iove cvident, then that by repeating those

L, according to the tener of my prus.i:t concep-
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tions, T shall raise in their minds the same course of
thought as has taken possession of myown. Ilence,
by Larely aticnding to what passes within themselves,
they will ulso boiornie acquainted with the ideas in
ny own understanding, and have them in a manner
Jaid Lefore their vicw.,  So that we here ddearly per-
ceive, how a man moy enmmanicate his sontincnis,
knowledire,and discoveries toothers, il the lanenace
in which he converses, be extensive ctough to mack
all the id-as and transactions of his imiud.  But usthis
is nat always tho case, and men are often obliged 1
imvent terms of theirown, to express pew views and
conceptions of things 5 it may be usked, how, in these
circnmstances, we can become acquainted with the
tionrhts of anothery, wien he miakes use of words to
which we have never annexed any ideas, wnl which
of course, can raise no perceplions in our minds ?
Now, it order to unveil this mystery, aud give some
little 1siht into the foundation, growthy wnd iniprove-
ettt of Language, the following observations willy 1
ain apt to think, be found of considerable moment.

See Wh=Simple Ioas caxnor be conveved into the
Mindy by 1ty or @ Descripiiion ;

1rst, that no word can be to any man the sign of
an ideay 11V that idea comes to have a real existonce
in Pis nond. Tor namies being only so far intelligi-
Ueyas they denote known internal conceptions, where
trey have e such to answer them, theve they wie
pleinly sannds without  signification, and of course
oty o instraction or kuowledee. But no sooner
are the ideas to which they belong raisod in the un-
derstandin -, than, finding it casy to covnect them
vith the eanablished sy wecas jo'n inany agrees
ot of this kind e Ly cthers, wnd theeehy enjoy
Vo et podde b their Giscovories. L he st thing,
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therefore, to be considered, is, how these ideas may
be conveyed into the mind ; that, being there, we may
learn to connect them with their appropriated sounds,
and so become capable of understanding others, when
they miake use of these sounds in laying open and
communicating their thoughts. Now to comprehend
this distinctly, it will be necessary to call to mind, the
before mentioned division of our ideas into simple
qmd complex.  And first, as for our simple ideas, it
has been aircady observed, that they can find no ad-
mission -into the mind, but by two original fountains
o! knowledge, sensation and reflexion.  If therefore
any of these have as yet no being in the understand-
ing, it is impossible by words, or a description, to ex-
cite them there. A man, who had never felt the im-
pression of heat, could not be brought to comprehend
that sensation, by any thing wc might say to explain
it. If we would really produce the idea in him, it
must be by applying the proper object to his senses,
and bringing him within 'the influence of a hot body.
1When this is done, and experience has taught him
‘the perception to which men have annexed the name,
heat, it then becomes to him the sign of that idea;
and he thenceforth understands the meaning of a term,
which, before, all the words in the world would not
have been sufficient to convey into his mind. The
case is the same in respect of light and colours. A
man born blind, and thereby deprived of the only con-
veyance for the ideas of this class, can neverbe brought
to understand the names by which they are expressed.
The reason is plain ; they stand for ideas that have
no existence in his mind ; and as the organ appropri-
ated to their reception is wanting, all other contri-
vances are vain, nor can they, by any force of descrip-
tion, be raised in his imaginaticn. But it is quite
otherwise in our complex notion. For these being
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no more than certain combinations of simple idees
put together in various forms—if the original ideas,
out of which these collections are made, have already
got admission into the understanding, and the names
serving lo express them are known—it will be easy,
by enumerating the several ideas concerned in the
composition, and marking the order and mmanner in
which they are united, to raise any complex concep-
tion in the mind. Thus the idea answering to the
word rainbow, may be readily excmed in the imugina-
tion of another, who has never seen the appeuarance
itself, by barely describing the figure, lavecness, po-
sition, and order of colours ; if we supposc thesc sev-
cral simple ideas, with their names, sufficiently known
to him.

Sec. IV.—The Nature of Complex Ideas Dcfinable,
those of Simpile Ideas not.

And this naturally leads me to a second observa-
tion upon this subject, namncly : that words standing
for complex ideas are all definable ; but those, by
which we denote simple ideas, are not.  Yor the per-
ceptions of this latter class, having no other entrance
into the mind, than by scnsation or reflection ; can
only be acquired by experience from the several ob-
jects of nature, proper to produce those perceptions
in us. Words, indeed, may very well serve to re niind
us of them, it they have already found admission in-
to the understanding, and their connexion with the es-
tablished names is known; but they can never ¢ive
them their original being and existence there.  And
hence it is, that when any one asks the meaning ol a
word denoting a simple idea, wc¢ pretend not to ex-
plain it to him by a definition, welt knowing that to be
impossible ; but suppesing him alrcady acquainted
with the idea, and only ignorant of the name by which

K
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itis called, we either mention it to him by some oth.
er name, with which we presume he knows its con-
nexion, or appeal to the object where the idea itself
isfound. Thus, was any one to ask the meaning of
the word ww/it¢, we should tell him it stood for the idea
as aldbus, in Luiin, or blanc,in Freach ; or, if we tho't
him a stranger to these languages, might appeal to
an object producing the idca, by saying, it denoted
the colour we observe in snow or milk. But this is
by no means a ddiinition of the word, exciting a new
idea in his understanding ; but merely a contrivance
to remind him of a known idea, and teach him its
connexion with the established name. For if the
idea after which he.inquires, has never yet been rais-
ed in his mind—as suppose one, who had seen no
other colours than &lzck and white, should ask the
meaning of the word scariet—it is easy to perceive,
that it would be no more possible to make him com-
prehend it by words, or a definition, than to inculcate
the same perception into the imagination of a man
bornblind. The only methed in this case, is, to pre-
sent some object, by looking at which the perception
itself may be excited ; and thus he will learn both
the name and the idea together.

Sec. V.—ZExperience and Observation bring Men to an
Agreement in the Names of Simp!: Idvas.

Should any one’s curiosity now prompt him to en-
quire, how it comes te pass, that men agree in their
names of the simple ideas, seeing they cannot view
the perceptions in one another’s minds, nor make
known these perceptions by words to athers; I an-
swer, that the eflect here mentioned is produced by
experience and observation. Thus, finding, for in-
stange, that the name, ear, is annexed to that impres-
sion which men feel when they approach the fire, 1
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make it also the sign of theidea excited in me by such
an approach, nor have any doubt, but it denotes the
safne perception in my mind as in their’s. For we
are naturally led to imagine, that the same objects
operate alike upon the organs of the human body, and
produze an uniformity of sensations. No man fancies,
that the idea raised in him by the taste of sugar, and
which he calls sweetness, differs from that excited in
another by the like means ; or that wormawood, to whose
relish he has given the epithet bitter, produces in oth-
crs the sensation which he denotes by the word saveer.
Presuming, thercefore, upon the conformity of percep-
tions, when they arise from the same objects, we casi-
ly ajrree us to the names of our simple ideas 5 and if
at any time, by a more narrow scrutiny into things,
new ideas of this class come in our way, which we
choose to cxpress by terms of our own invention ;
these names are expluined not by a definition, but by
referring to the objects, whence the ideas themselves
may be obtained.

Sce. VEIeThe Conveyance of Comfilex Idcas by D fi-

nitions, a wise Contrivance in Nuture ;

Being in Giis manner farnished with simple ideas,
and the names by which they are exproes <ed, the mean-
iny of terms that stand tur complex ideus is easily at-
tained ; because the ideas themselves answering (o
these terms, mayv be conveyed into the mind by defi-
nitions.  For our complex notions, as was already ob-
scrved, are only certain combinations of siniple iduus.
When, therefore, these are enumerated, and the mau-
ner in which they are united into one conception ¢x-
plained, nothine more is wanting to raise that concep-
tion in the nndertaunding: ; and thus the term denoting
it comes of course to be understood. .\nd here 1tis
worth wiiile to reflect a little upon the wise contrivance
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! nature, in thus furnishing us with the very aptest
mcans of communicating our thoughts. For were
it 1ict so ordered, that we could thus convey our com-
plex ideas from one to another by definitions, it would
in many cases be impossible to make them known at
all.  This is apparent in those ideas which are the
proper work of the mind. I'or as they exist only in
ine understanding, and have no real objects in nature,
in conformity to which they are framed—if we could
not inuke them known by a description, they must
lic forever hidden within our own breasts, and be con-
finzd to the narrow acquaintance of a single mind.
All the fine scenes, that rise from time to time in the
poet’s fancy, and, by his lively painting, give such
cntertainment to his readers—were he destitute of
this faculty, of laying them open to the view of oth-
ers by words and descriptions—could not extend their
influence beyond his own imagination, or give joy to
any but the original inventor.

Sec. VIl—und of great avail towards the Imfirove-
. ment af Knowledge.

There is this farther advantage in the ability we
enjoy, of communicating our complex notions by de-
finitions ; that as tii2se make by far the largest class
of our ideas, and most ficquently occur in the pro-
gress and improvement of knowledge ; so they are
by this means imparted with the greatest readiness,
than which nothing could tend mare to Ui increase
and spriading of science. I'or a cenbity i soun jre-
rused, and if the terms of it are well undersivml, the
s aisad Qods an easy admission into the mind.
“Whereus insimple perceptons, wiere we are refer-
red to the objects producing them, if these rurmet be
COme al, ai 15 Lonmliiing Lie cuse, Lie hiamesy DY
which ihey e cuprossed mostremain ety souida.
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But new ideas of this class occurring very rarely in
the sciences, they seldom create any great obstruc-
tion. It is otherwise with our complex notions ; for
every step we tuke, leading us into new combinations
and views of things, it becomes hecessary to explain
these to others, before they can be made acquainted
with our discoveries. And as the manner of defini-
tions is easy, requiring no apparatus but that of
words, wiiich are always ready, and at hand ; lience
we can, with the ‘less difficulty, remove such otsta-
cles, as i ht arise from terms of our own invention,
when they are made to stand for uov complex ideas,
sugoested toe niind by soine vrcsent train of tivnk-
ime. And tens at last we wre et into the mystery
hoantod at i tie begtuning of this chapter, viz, how
We oy beewtae equadited winh the thoghits of an-
¢y when e makes use of woras o wiich ve have
as yet joined noadeus, b

Fhe atswer is obviows, from
vwhai has beon ajready said. 10 the teiins denote
Siapic percebtiois. e must refur us to those objects
of nature, vhionee the occcpiions themselves are to
Beoobrdned 5 but 1ty stand for complex ideas,
theae vcwanine may be expianed by adefinidon. As
foe the nanmes of stmpic adess, Tshadl booe dismiss
vt 3 00 Lougy salhcient o take notice, il our
knowledge this way can Le eniondod ovly by expen-
ence and chaeevetien s the theory of definitions
making a 1naterd et ol legric, and seing mdeed of
frrcat aportonce lowwa . the nnbrovement o human
Koo lo b ey it will be necessary to lay 1t a dittle more

open ot view ol the readoe

Sec. VHL—7%he Cuompesizien end Resolution of our

Conpdo ddeus,

’

Covnedes idees argy as hes been alecady - Odd ne

el Loole fdeas puttogather fnovarou, sormis.
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But then it is to be observed, that in making these
collections, the mind is not always tied down te the
immediate view of the simple perceptions out of
which they are framed. For if we suppose the un-
derstanding already furnished with a considerable
stock of compound notions, these again may be made
the constituent parts of others still more compound-
ed, insomuch that the new idea thencc arising may
be termed a combination of complex conceptions.
Thus the idea annexed to the word animal, includes
many perceptions under it, as life, sense, spontaneous
motion, &c. In the like manner by :he term ration-
aly we denote a variety of simple ideas. If now com-
bining these two conceptions togcther, we form the
still more complex notion of a rational animal ; the
idea thus got is truly a collection of compound no-
tices. In a word, the same thing happens here as in
numbers, which we may consider not only as various
collections of units, these being indeed their original
and constituent parts ; but also as sometimes com-
posed of other lesser nurabers, which, all put togeth-
er, make up the respective sums. Now in tracing
any very large number, when, for the ease of the
mind, we consider it at first as composed of various
others still less—if we next talic these less parts to
Pieces, and pursue them continually, until we arrive
at the units out of which they are composed; we
thereby totally unravel the collection, and being able
to push our researches no farther, rest satisfied in
the view thus offered to the understanding.  Just s0
itisin the examination of cur complex ideas. For
when any very compounded notion comes under the
i}iSpection of the mind, in order to be traced to its
first principles—rwve begin with resolving it into oth-
¢+ ideas leus complicated ; and taliing these again to
Ficces, o by une, still go ¢ with the search, until
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we have broken the whole into our first and simple
perceptions, beyond which the pursuit cannot possi-
bly be carricd. And this is the reason why I have
all along called our simple ideas the foundation and
ground-work of human knowledge ; because, in un-
ravelling the conceptions of the mind, we find our-
selves at length bounded by these ideas, which are
indeed the last resort of the understanding.

Sec. IX.—The Names of Simfile Ideas may be consid-
ered as the Elementury Parts of Language.

IFrom what has been said, it will be casy to con-
ceive how, in defining a term, standing for any very
complex idea, other terms may be introduced, that
also denote compound idcas, though of an infcrior
class. For the first idea being resolvable into others
less complicated ; the definition, which enumerates
these component ideas, must consist ol the names by
which they are expressed. Andif it so happen, that
the idcas of this second class are also unknown, their
terms, too, ought to be still farther defined. In this
manner may a scrics of definitions be carried on, un-
til we arrive at the names of simple ideas, which not
being definable, the analysis must necessarily cease.
And thus we see, that as our simple ideas are the
matcrials and foundation of knowledge, so the names
of simple ideas may be considered as the elementary
parts of language, beyond which we cannot trace the
meaning and signification of words. When we come
to them, we suppose the ideas they stand for already
known ; or, if they arc not, experience alone must
be consulted, and not definitions or explications.  And
here it is well worth eur notice, that as the names of
these our original conceptions, constitute the primi-
tive and fundamental articles of speech, upon which
the whole superstructure of human language: is built,
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s0 they arc, of zll others, the least doubtful and un-
certain in taeir signification. Because, standing each
for one simple perception, not precariously excited
in the mind, but the effect of certain powers in things,
fitted to produce that sensation in us ; there is no
danger of error or mistake. He that once knows
swectness to be the name of the taste received from
sugar, whiteness of the colour ip snow or milk, and
heat of the sensation produced by approaching the
fire, will not be apt to misapply those words, or an-
mnex them to perceptions of a different kind. And as
the names of complex ideas may all be resolved into
these primitive terms, it is apparent, that we are suf-
ficiently provided with the means of communicating
our thoughts one to another ; and that the mistakes
so frequently complained of on this head, are wholly
owing to ourselves, is not sufficiently defining the
terms we use, or perhaps not connecting them with
clear and determinate ideas.

—— -, - CR———
CHAP. VL.

‘OF DEFINITION, AND ITS SEVERAL KINDS.
——$ G
Sec. L—The variety of Definitions pirocceds from the
various Application of Words.

HAV 1NG laid these foundations, shown what words
are, and what are not definable, and taught the man-
ner of resolving our notions, as well as language it-
self, into its first and original principles ; we now pro-
ceed to explain a little more particularly the nature
of a definition, and the several kinds made use of, ac-
cording te the difierent views men have in communi-
cating their thoughts one to another. Definitions are
intended to mzke known the meaning of words stand-
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jng for complex ideas ; and were we always careful
to form those ideas exactly in our minds, and copy
our definitions {rom that appearance, much of the
confusion and obscurity complained of in languages
might be prevented.  But, 'unhappily for us, we are
by no means steady in the application of names, re-
ferring them sometimes to one thing, sometimes to
another; which often creates great uncertainty in
their signification, und obliges us to give a difivrent
turn to our aciinitions, according to the different re-
ference of the tesns defined.  In order, therelore, to
render this whole matter as clear and obvious as pos-
vible, we shall first consider to what it is that names,
in the usc of language, are most commonly applied ;
and then from the variety of this application, cadea-
vour to account fur the seveval methods of deiinig,
mentioned in the writings of Jogicians.
Sec. 1L.—Tiwrds have a threefild Reference ; to our oron
Tdcas, those of othersyand (e real being of things,
Words then have manifestly a threefold reference.
First, and more immmediately, they denote the ideas
in the mind of him who uses them ; and this is their
wuc and proper signification. When o man speaks,
it is that he may be understood ; and the words he
cinjdoys to convey his thoughts, aresuch asby use he
Jus Jearned to connect with the ideas then present o
bis mind.  But Lecanse those with whom we converse,
are also supposcd to know the meaning of the termis
we usey honreey secondlyy, we consider our words as
siyrisy likewise, of the ideas in their minds ; and this
15 the foundation of what is called propriety in lan-
guage, when men take care to affix such notions to
theiv words, as are commonly applied to them by those
of tust understanding in the country where they live.
The third and last reference of words is to things
L
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themselves. For many of our ideas are taken from
the several cbjccts of nature, wherewith we are sur-
rounded ; and being considered as copies of things
really existing, the words, by which they are express-
ed. are often transferred from the ideas themselves,
to signify those objects which they are supposed to
rvepresent. Thus the word, sun, not only denotes the
idea excited in the mind by that sound, but is also fre-
quently made to stand for the Juminous body itself,
which inhabits the centre of this our planetary system.
Now, according to this threefold application of names,
their definitions, and the manner of explaining them,
must be various ; for it is one thing to unfold the ideas
in a man’s own mind, another to describe them, as
they are supposed to make their appearance in the
mijnds of others; and lastly, it is something still dif
ferent, to draw images or pictures, that shall carry in
them a conformity to the being and reality -of things.
But we shall treat of each in order.

Sec. I11.—Dcfinitions of the Nume teach only the Con-
nexion of our Words and Ideas, and are therefore ar-
bitrary.

First, then, when we consider words, as signs of the
ideas in the mind of him who uses them ; a definition
is nothing else, but such an explication of the mean-
ing of any term, as that the complex idca annexed to
it by the speaker, may be excited in the understand-
ing of him with whom he converses. And thisis
plainly no more than teaching the connexion of our
words and ideas, that others may understand the sense
of our expressions, and know distinctly what notions
vze affix to the terms we use. When we say, for in-
stance, that by thc word sguare we mean a figure
bounded by four equal sides, joincd together at right
angles ; what is this but a declaration, that the idea
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of a quadrilateral, equilateral, rectangular figure, is
that which in discourse or writing we connect with
the term square 2 Thisis that kind of definition, which
logicians call the definition of the name ; because it dis-
covers the meaning of the words or names we make
use of, by showing the ideas for which they stand.
Now, as sounds are of themselves indifferent to sig-
nify any ideas, Hence it is plain, that the definitions
of names are arbitrary, every man having a liberty to
affix what notions he pleases to his words.  But the
convenience of communication making it necessary
for men speaking the same language to agree as near-
ly as possible in the signification of sounds, a con-
formity has accordingly been studied. Nevertheless,
we find that differences will, from time to time, creep
in, which must create great confusion in men’s dis-
courses and reasonings, if they are not carelul to de-
fine their terms, that their signification may be kept
fixed and steady, and lie always open to the view of
the mind. The writings of the mathematicians are
a clear proof, how much the advancement of humen
knowledge depends upon a right use of definitions.
For us by means of them they every where preserve
the same determined significations to their words,
hence there is little dispute as tothe meaning of their
expressions, almost all men understanding them in the
same sense. And thus it happens, that such as apply
their thoughts this way, having perfectly the same
views of things, readily comprehend the discoveries
alrcady made, and are thereby enabled with joint la-
bour, and an cxact conformity of notiens, to carry on
the improvement of this branch of knowledge. And
if men in other parts of learning, were alike careful
to fix the meaning of their terms, the progress of
science must be greatly furthered, and all those ver-
bal disputes, thet now so much interrupt the course
of gur improvements, might be presented.
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Sec. IV.—Definitions of the Name not always true and
real Definitions ;

This then ought to be our first care, when we en-
ter upon a design of illustrating any particular branch
of study ; to ascertain our ideas, and mark the names
by which they are expressed. And although defini-
tions of words are indeed arbitrary, (for a man may
affix what ideas he pleases to his terms, nor can any
one contest this Liberty with him,) yet it will be prop-
er to conform, as near as possible, to common accep-
1ation, that thereby our thoughts may find a more ea-
sy and rcady entrance into the minds of others. If
it should now be asked, what are the rules of a good
definition; I answer, that as in definitions of the name,
we aim at no more than teaching the connexion of
words and ideas; every contrivance, by which we are
enabled to excite the idea annexed to any word in the
mind of another, will serve the purpose of a defini-
tion. Now the idcas we join with our words are of
two kinds : cither such as we have reason to believe
are already in the minds of othicrs, though perbaps
tihcy know not the names by which they are called;;
cr such as, being new and of our own fermation, can
be no otherwise made known than by u description.
In the first case, there is no necessity for laying open
the idea itself, because being already knowi, any con-
trivance to remind us of it is sufficient. When we
say, for instance, thut a clock és an instrument, by svhich
we measure the hours of the day ; it is plain, that the
idea answering to thy word clock, is not here unioid-
¢d; but we being before hand sujjosed to have an
idea of this instrument, are cniy tzugl.tby what name
it is called,  Now in this sense, the numes of cven
simple ideas niuy Le detined. fory by saying that
w/litr is the colour we chacive in snow or milk, seat
the sensation produced by cpproaching tace fire, we
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wufficiently make known what ideas we connect with
the terms, white and keat, which is the true purpose
of a definition of the name. Hence it appears, that
many of those explanations of words, which logicians
call definitions of the name, are not delinitions in a
true and proper sense, that is, such descriptions of
ideas, as would serve to excite them in the mind of
another, even supposing him before wholly unac-
quainted with them, but merely contrivances to re--
mind us of known ideas, and teach us the names by
which they are called.

Sec. V.—But only when they Coincide with the Definis
tion of the Theng.

But where the ideas we join with our words, are
new and of our own formation, there they are to be
i oppen by w deseription, because, being suppoved
unkoovin to others, we niust first raise them i thewr
miuds, before they e lewrn to connect them with
any paurticndor names.  And here it is, that the defi-
nition of the name coineides with what logicions eall
the d-finition of the thing, us in either case we pro-
ceed by unfoding the idea itself for which the term
dofined stands.  And indecd this uiane is what cnn-
stittiies a definition, In the true and preper sense of
the word, as will appear moce fully aficiwards, when
wo come to consider the terms we use, as refarred to
the resl objects of natire. W shall thevefere post-
ponce this consideration of the de'initen of the nume,
ull we come to treat of the deBinitien of the thiny,
when it will more nuturally Ll in our way, It may
Loty however, be omiss to obseerve, thoo when we say
tho definitions of the nrane wre wriitrary, we mean
ret that the descriptions of ideas ave so o, Lov
cve v kdea havine a peetlicr anpoertinee olils OWD,
by which it is distinguished from ol cthigsy nothing
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is more evident, than that the description must be-
such as to exhibit that precise conception. But then
the tonnexion of any idea, with the name by whichit
is expressed, being, as we have said, wholly arbitrary,
the considering the description of that idea as the
definition of that particular name must be sotoo. So
that although definitions, considered as descriptions
of our ideas, are steady and invariable, yet the appli--
cation of them to particular sounds, (which is all that
we understand by the definition of the name) is whol-
Iy a work of our own free choice.

Sec. VI.—Definition of Words according to the com--
mon use of Language not Arbitrary.

But secondly, besides considering words as the
signs of our own ideas, we are also very apt, on many
occasions, to refer them to the ideas in the minds of
other men. Now, to define aterm, in this view, is to
investigate its meaning or acceptation, according to
the common use of speech. Here then it is plain,
that definitions are not arbitrary. For although in

regarding words as the marks of our own ideas, we
may give them what meaning we please; yet when
we cousider them in refercnce to the thoughts of
others, they have a fixed and steady signification;
namely, that which custom and the propriety of lan-
guage has assigned them. The words, ability and
Fenias, may, by any mal. be made to stand for one
and the same idea in his own mind, and if he takes
caic to adveitise us of this, he s at liberty to use them
promiscuously. But if the common course of lan-
guag\, hath conlined the word genius to express the
natare] strength and talents of the mind, and the
\1ord ubili:y to denote those which are acquired, who-
ever pretcnds io explain the pr oper acceptation of
thiese Lo, 1s bound to take notice of this difference.
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As propricty of speech makes our language intelligi-
ble, and gives our thoughts a ready entrance into the
minds of others, it well deserves our application and
care.  The best way toacquire itis from the writings
and discourses of those who scein to have had the
clearest notions, and to have applied their terms with
the exactest choice and fitness,

.Sec. VI1.—Drfinitions of the Thing rcfer to the real
Objects of Nuture.

We come now to the third and last species of defi-
nition, that namely, which considers words as refer-
red to things themselves.  And here it is plain, we
are not at liberty to feign and fashion our explications
at pleasure, but being tied down to the real objects of
nature must study a conformity to things themselves,
When we define, for instance, the sun. considered as
that being who possesses the centre of our system,
and diffuses hdat and light to the plancts around him ;
it is not enough that we give an account of the idea,
answering to that word in our minds. We must
further take care, that the idea itself carries it a
rcal conformity to the object 1t is supposed to repre-
scut.  And heneebis, that all definitions of this kind,
when Justly minde, are in reality pictures or repre-
scivations, taken from the being and existence of
things. For they are intended to express their na-
ture and properties so as to distinguish them from
all others,and exhibit them clearly to the view of the
mind.  "lis for this reason that logicians call them
definitions of things, because they are supposed to
refer, not so much io the ideas in the understanding,
as to the things themselves ropresented by those
wdeas.
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Sec. VIII.—Ground of the distinction between the dew
Jinition of the Nume and of the Thing.

And this also lets us into the ground of that dis-
tinction so universally received between definitions
of the name and ol the thing. The first arc arbitra-
rvyund net Jiable to debate or contradiction.  the
sccond are propositicns, cupable of proof and illus-
tration, and whichmay therelore be contested.  T'he
reuson is obvious.  Definitions of the name sevve on-
Iy to inark whui ideas we connect with our words.—
And as sounds are ol themselves indifferent to signify
any ideas, we are entivciy at liberty to aflix to them
what notions we please. But it is otherwise in the
definition of the thing. TFor here our words serving
to dencte particular beings in nature, cannot be the
signs of any ideas at pleasure, but of such only as
carry in them a conformity to the several objects to
which the words refer, A man may use the terin,
squarey to cxpress that idea, which others denote by
the word, triangle, and define it accordingly. In this
case, indecd, he reccdes from the common forms of
speech, but his definition cannot be charged with
falschood. He tells us that by a square he meansa
three-sided figure ; and who can dispute the truth of
this, if he really all along uses the word in that sense !
I would only observe, that by changing thus the
meaning of words, we change not things themselves,
or their relations and habitudes one towards another.
These arc at all times the same and invariable, nor
have any dependence upon the fancy and caprice of
men. It is trie, the properties of the triangle may,
after this dcfinition, be aflitmed of the sguare ; butas
in cither case, the idea to v hich these properties*be-
long, is the same, the propositions only expressing
our judgments, and not our judgments themselves,
sulter @ se=nung vilsiaon.
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Sec. IX.—A firevious comnexion between ANames and
Things, cuts off all Arbitrary Explications,

But where words are made to denote particular ok-
jects, previous to any definitions given, there arbitra-
ry explications cannot have place. For in this cese,
we are not put upon cxplaining what ideas we coi-
nect with our words, but a connexion being alread,
supposed between the nome and the thing sienificd,
our business is to unfold that idea by which the ob-
ject itself is most clearly and distinctly represcuted.
Thus the word gold, denotes that metal which is of
highest value among men, and gous firthest in the
way of commerce. This connexion beine once set-
tied, we are no longer left to arbitzry definitions, but
must describe it by such propertics as aie reudly to be
found in it, and will best scrve to distiaguish it wiien
it comies in our way ; as by saying it is a substance
yellow, very heavy, maileuble, fusible, &e.

Sce, X.—Why Matlrmatical Drfinitions have been ac-
counted mere Do fivilions of the Nume ;

Trom what has been said, it appears, that in the
language of logicians, definitions of the thing respect
only substances and beings that have a real existence
in nature, serving to describe them by diciv proper-
ties and attributes.  And this, I doubt not, is the -
son, that the definitions of the mathcmaticians are
not considered as definitions of the thing, but of the
name ; because the ideas therein described, are the
mere creatures of the understanding, and not suppos-
cid to be copied from patterng existing withcut us.
A circle, a triangle, a square, &c. such as mathema-
ticians conceive them, are no where to be found in ba-
tuie, that we know of. Hence it might justly be ac-
counted absurd, to call our definitions of these, defini-
tions of the thing, when theyv serve not to describe any

M
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real objects of nature, but merely to unfold the con.
ceptions of the mind. And yet if we look into the
matter narrowly, we shall find, that the rules follow-
ed in these definitions are precisely the same wiw
those which logicians have laid down for the definition -
of the thing. All the several species of figures are
described by their properties, some of which vre com-
mon to different ranks, others peculiar to the tribe
defined. The common properties constitute what
logicians call the genus, and those that are peculiar,
the difference Now the genus and differcnce make
up the logical definition of the thing, as will be more
clearly understood from what follows.

Sec. X1.—When yet they coincide with the logical defi-
nition of the thing, and therc¢fore cught not to be ac-
counted arbitrary.

I am therefore, apt to think, that mathematical
definitions, as they are of the same general with the
definitions of substances, and subject ‘to the same
rules, have been improperly considered as mere defi-
nitions of the name, in which we ave left wholly to
arl.itrary explications. For however we may change
the name of one figure for another in discourse or
wriing, using the term square to denote a friangle,
or the word triangle to express a sguare, it is certain
the ideas themnscives are invariable, and no less capa-
ble of being cistinguished by their properties, than
the several species of substances. Thus if we
suppose the word sguare to denote that species of fig-
uves, whose sides sevprully subtend quadrants of a
civcumscribed circle, we shiil find ourselves cjually
shut out from arbitrary explications, as in the defini-
tion ui the names of substances.. T'or as this hzppens
in no figures but those which are bounded l)y‘fo:u'

equal sides joined together at right angics; it fuliows
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evidently, that the true and proper definition of a
square, is that which exhibits the precise idea here
mentioned, and no other, to the mind. And thus it
appears, that the common division of definitions, into
those of the name and tiiing, is not sufficiently calcu-
lated to give us right apprehensions, as to what is and
what is not arbitrary in the explication of words. It
may not, therefore, be improper, if we here endeavor
to clear up this matter a little, and free it from those.
obscurities in which it has hitherto been involved.
To this end we shall premise the following observa-
tions,

Scc. XIL.—Definitions, firoperly spieaking, ncver re-
gard Things, but merely our own Ideas.

1. First, that whatever logicians may pretend about
the definition of the thing, it is yet cerlain, that none
of our definitions, when pursued to their source, re-
gard immediately things themselves, but merely the
ideas in our own minds. This, I doubt not, will ap-
pear a paradox to many, who wilPbe apt to enquire,
whether the definition of go/d, be not taken from that
metal, independent of the various coneeptions of men
about it. To this I answer, that indeed in framing
our idea of gold, we regard chicfly the thing itself,
uniting in our conceptien such properties as are most
congpicuous, and serve best to distinguish it from
other metals, to which it may bear any resemblance.
But as it is by this ideca alone that gold is known to
us, s0 in describipg it to others, we aim at nothing
more than to transfer the same conception into their
minds. Now this can no otherwise hic done, but by
cnumetating the several propertics of which our own
complex notion is formed.  And indeed it were 1n
the highest degree absurd to imagine, that men 1n
explaining things to others, should make usc of any
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marks or characters but those by which they are
known to themselves. Hence it comes to pass, that
all our definitions are in fact nothing else but trans-
cripts of the ideas in our minds. Where these are
imperfect, the definitions must be so too; where
they are just and adequate, the copies taken from
them, if drawn out with accuracy and care, cannot
fail to exhibit the object described.  And this will
very well serve to account for that great diversity of
definitions we often meet with, even of one and the
same object. Because men, in consequence of their
difierent pursuits and applications, falling often into
difievent views of things, must needs vary no less in
their definitions, than in the ideas themselves from
which these definitions are copied.  He, whose ob-
servation ooes no farther than the more obvious quali-
tics i yroldy wiid coatent himself with describing it by
s coleur, weicht, and perhaps malleability and fusi-
bitity.  On the othier hand, a goldsmith, having en-
quired fortherinto the nature of that metal, and finde
1ng scveral otier propertics that equally belong to ity
Wil be ajit to wke these aiso into his compicx idea,
'.L‘.'ld accordingly introduce them i a definition. Hence
his ‘ezeripuen will add to the former, fizcduess, and
solvity .in cqraregic, &c. And so in proportion as
meds vanous porsuits lead them into a more aconrate
r‘:m..u:';x, Gy ol tiingrs, thcir explications will take a
(11.“::‘1"ci'11 i, suitable to the ideas they kave framed
Valun Uhoin U s, .

o — .
See, WIIT—7 ¢

cilin between thes Dofirivion of the
Mm@l thing wselesey and (o be rij.cied.

o Tl N BIE I RERE
2. This then being enident, that our definitions re-

spe Lot thimrs thon, v s, but L 1deas th our own
Pnieas s Lvound in the next piace observe, that e
distiicton ol them iete thiees of the nsnce and thing,
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is altogether useless, and tends rather to mislead us
than give right apprehensions of the subject in hand.
For thus men are apt to fancy, that many of their de-
finitions are expressive of the real essence of things,
whereas they are in truth no pore than transcripis of
their own ideas. And as it sometimes falls out, that
these ideas are not collected with sufficient care, from
the objects they represent; we find, by experience,
that a mistaken idea never fails to occasion a mistake
also in the definition. But this could not happen, were
our definitions copied from things themselves: De-
cause their essences being immutuble and always the
same, the dcfinition would in this case serve to core
rect the idea, and might be considered us a standardy
- by which to judge whether the idea was rightly fram~
ed. [ deny not, that words are often transierred from
our ideas to signify the objects which these ideas
represent ;5 as when we talk of the sun, the cuith,
men, and otheranimals.  But then let it be obscrved,
that as these objects are only known to us, by the idens
of them in our minds ; so, in describing them to oth-
crsy il we aim at is, distinctly to lay open our concep-
tions about tt.em. Hence it appcars, that what lo-
gcians call w definition of the thing, is in truth no more
than «n undolding of the idea, by which shat thing is
r. presented to the understanding.  Butnow in n th-
curatical definitions, and indeed all others whioreoover,
this also is our whole aim and intent, to exiio’t and
liy open those idceus, of which the words wo use ure
the signs.  And thus it happens, that in innumerabie
instances, what logicians call the d frivin of tic name,
i yet found to coincide with and procecd Ly the very
smne rules, as the dejizition of the thing ; wivch cicoi-
iv demonstrates the necessity of banisiing this irno-
leus disticetion, and estalilishing seme prectse wed
determinate notion, expressive of the true nute o of a
deiinition, and comprehont s W in it fyll extant
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Sec. XIV.—Dcfinitions in all cases'descrifitions of cur
fdeas.

Nor will this appear so difficult a task, if we callto
mind, that words are in all cases the signs of our
ideas, and no otherwise signify things, than as they
stand for those ideas by which things are represented
to the understanding. By defining our words, there-
fore, we can mean no more, than the laying open to
the view of others, the ideas of which these words are
the signs. For thus it is, tha® the meaning of our
expressions comes to be known, and that we find our-
selves capable of transferring our thoughts and con-
ceptions into the minds of those with whom we con-
verse. VWhere words are refcrred to things them-
selves, there we explain the ideaseby which these
things are represented; where they denote concep-
tions framed by the mind, there we lay open these
conceptions, and endeavour to cxhibit them accord-
ing to their real appearance witiiin our own breasts.
But in both cases, it is our own ideas, it is the per-
ceptions of cur own minds, cither as taken from things
witneut, or framed by the understanding itself, that
we explicate and unfold.

Sec. XV.—Ni arbicrary, as being confined to the Re-
- fresentaiion of certain determingte Notioms.

And thus we have at l.nwth settled the true and
gennine notion of a definition, comprehending all its
varictics, from whatever science taken, or to whatev-
er object €2 "ended.  For from what we have said, it
evideniiyv 5.wws, that a definition is the unfolding of
sorie coenvey Uon of the mind, answering to the word
OF Lt Mane use of as the sign of it. Now, as in
cr'\'mbmn':. any idea to ancther, it is necessary that
the descripticn be such us may excite that precise
ideu in his mind ; hence it is plain, that definitions,
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properly spezking, are not arbitrary, but confined to
the representing of certain determinate settled no-
tions, such, namely, as are annexed by the speaker
or writer to the words he uses.  As, nevertheless, it
15 universally allowed that the signification of words
is perfectly voluntary,and not the effect of any natur-
al and necessary connexion between them and the
ideas for which they stand, some may perhaps wen-
der why definitions are not so too. In order, theree
fore, to unravcl this difficulty, and show distinctly
what is, and what is notarbitrary in speech, we must
carefully distinguish between the connexion of our
words aud ideas, and the unfolding of the ideas them-
selves.

Sec. XVI.—The Conncxion between Words and Idcas,
a perfectly voluntary Establishment.

First, as to the connexion of our words and ideas,
this, it is plain, is a purely arbitrary institution. When,
for instance, we have in our minds, the idea of any
particular species of metals, the calling it by the name
Loldy is an effect of the voluntary choice of men speak-
iy the same language, and not of any peculiar apt-
ncss in that sound to express that idea. Other na-
tisas, we tind make use of different sounds, and with
the same clicet. Thus aurem denotes that idea in
Latin, und or in I'v'ench.  And even the word gold
it3-1f, would have as well served to express theidea
of that inci:l which we call sitver, had custom in the
beginning so ostublished it.

Sec. NVIL—7/ Descriptions of Ideas not so, but
boundcd 15 the Rejireseutation 4t that pirecise Ap-
freargnce by wlici they are o.singuished among
1hemeclves.

But wlthough we are thus entively at liberty, in
coune Ly vy idee with any sound; yei it is quite
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otherwise in unfolding the ideas themselves, For
every idea, having a precise appearance of its own,
by which it is distinguished from every other idea;
it is manifest, that in laying it open to others, we must
study such a description, as shall exhibit that pecu-
lizr appearance. WWhen we have formed to our-
sclves the idea of a figure sbounded by four equcl
sides, joined together at right angleg, we are at lib-
eity to express that idea by any sound, and may call
it either a square or a triangle. But whichever of
these names we .use, so long as the idea is the same,
the description, by which we would signify it to an-
other, must be so too. * Let it be called sguare or iri-
angle, it is still a figure having four equal sides, and
allits angles right ones. Hence we clearly see, what
is, and what is not arbitrary in the use of words. The
establishing any sound, as the mark of some deter-
minate idea in the mind, is the effect of free choice,
and a voluntary combination among men. And as
different nations make use of different sounds, to de-
note the same ideas, hence proceeds all that variety
of languages which we meet with in the world. But
when a connexicn between our ideas and words is
once settled, the unfolding of the idea answering to
any word, which properly constitutes a definition, is
by no means an arbitrary thing. For here, as I have
already observed, we are bound to exhibit that pre-
cise conception, which either the use of language or
our own particular choice, hath annexed to the term
Wwe use.

Sec. XVIH.—Causes of the Obscurity that has hither-
o fierplexed the Theory of Definitions.

And thus it appears, that definitions, considered as
descriptions of ideas in the mind, are steady and inva-
siable, being bounded to the representation of those



‘OF LOGIC. L1

precisc ideas. " But then in the application of defini-
tions to particular names, we are olopatiizr left to
our own free choice. Because as the connecting o7
any idea with any sound, is a perfectiy arbitrary inuii-
tution ; the appiying the description of that ices, to
that sound, must be so too. When, therciore, lovi-
cians tell us, that the definition of the name is a1hi-
trary, they mean no more than ti; that as diffcrent
the good pleasure of him that uses ity in like manner
may different descriptions be appiied to that term,
suitable to the ideas so connccted.  Buttiiis conneix-
ion being settled, and the terim considered as the sizn
of some fixed idea in the urderstanding, we are o
longer left to arbitrary cxpiications, but must sindy
such a description as corresponds with that precise
idea. Now this alone, arcording to what has been
before laid down, ought to be acceunted a definition.
\What, I am apt to think, has occasicned no small
confusion in this matter is. that many explanations
of words, where no idea is unfolded, but merely the
connexion between some word and idea oscerted,
have vet been dignified with the name of definitions.
Thus, in the instance before given, when we say that
a clock is an instrumciit by which we measure time ;
this is by somc called a definition. And yet it is
plain, that we arc beferchand supposed to have an
idea of this instrument, und only taught that the woid
cluck, serves in common language to denote that idea.
By this rule all expiications of words in our diction..-
ries will be definitions @ nuy, as was alvendy observ-
ed, the names of even simple ideas may be thus de-
fined. FHite, we may say is the colour we observe
in snow or wilk, Aeat the sensation produced by ap-
proaching the fire, and so in innumeialle other in-
stances.  But these, and all cthers of the like kind,
N
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are by no means definitions, exciting new ideas ia
the understanding, but merely contrivances to remind
us of known ideas, and teach their connexion with
the established names. It is, nevertheless, worth
our notice, that what logicians call definitions of the
name, extend properly no farther than these explap-
ations, serving to mark the connexion of our ideas and
words ; and are therefore justly accounted arbitrary,
inasmuch as the connexions themselves are altogeth-
er so.

Sec. XIX.—Compilex ideas alone cafiable of that kind of
descrifition which goes by the name of a definition.

But now in definitions properly so called, we first
consider the term we use, as the sign of some inward
conception, either annexed toitby custom, or our own
free choice ; and then the business of the definition is
to unfold and explicate that idea. As therefore the
whole art lies, in giving just and true copies of our
ideas ; a definition is then said to be perfect, when it
serves distinctly to excite the idea described in the
mind of another, even supposing him before wholly
unacquainted with it. This point settled, let us next
enquire into what those ideas are which are capable of
being thus unfolded. And in the first place, it is ¢vi-
deut, that all our simple-ideas are necessarily exclud-
ed.  We have seen already, that experience alone is
1o be consulted here, insomuch, that if either the ob-
iects, whence they are derived, come not in our way,
or the avenues appointed by nature for their reception
are wanting, no description is sufficient to convey them
into the mind. But where the understanding is al-
rcady supplied with these original and primitive con-
ceptions, as they may be united together in an infinity
of diffierent ferms ; so may all their several combina-
“ons be distinctly liid open by enumerating the sim-
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ple ideas concerned in the various collections, and
tracing the order and manner in which they are linked
one to another. Now these combinations of simple
notices constitute what we call our complex notions ;
whence it is evident that complex ideas, and those a-
lone, admit of that kind of description, which goes by
the name of a definition.

Sec. XX.—When a compilex idea may be said to be fuil
‘ unfolded.

The business of definitions is now, I think, pretty
plain. They are, as we have seen, pictures or repre-
sentations of our ideas; and as these representuiions
are then only possible, when the 1deas themselves-are
complex ; it is obvious to remark, that definitions can-
not have place, but where we make use of terms,
standing for such complex ideas: But. perhaps the
reader may still expect, that we should coter a little
more particularly into the nature of a definition, de-
scribe its parts, and show by what rules it ought te
proceed, in order to the attainment of its proper end.
To give, therefore, what satisfaction we arc able upon
this point, we must again call to mind, that the design
of a definition is, so to unfold the idea answering to
any term, as that it may be clearly and distinctly
transferred into the mind of another. But now our
complex ideas, which alone are capable of this kind
of description, being, as we have said, nothing more
than different combinations of simple ideas ; we then
know and comprchend them perfectly, when we know
the several simple ideas of which they consist, and
can so put them together in our minds, as is necessa-
ry towards the framing of that peculiar connexion,
which gives every ideaits distinct and proper appear-
ance,
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Sec. XXI.—=Two things required in a definition : toen-
umerate the ideasy and explain the manner of their
combinaricn,

"Two thinzs are therefore required in every defini-
tion. Tirst, that a!l the criginal ideas, cut of which
the complex one i [ormad, be distinctly enumerated..
Secondly, that the order and manner of combining
them into one conception, be clearly explained.—-
YWhere a d-finition has these requisiies, nothing is
wanling to its perfection; because every one who
zds ity and understands the terms, seeing at once
what ideas he is to join togzether, and also in what
faniery can at pleasure form in his own mind the
«Graplex conception answering to the term defined.
t.ct us, for insiance, suppose the word, sguare, to stand
for that idea, by which we represent to oursclves a
fijuve, whose sides subtend quadrants of a circum-
scribed circle.  The parts of this idea, are the sides
tounding the figure.  These must be four in num-
Lovs and 2ll equal among themselves, because they
are each to sulitend a fourth part of the same circle.
Pt besides tiese component parts, we must also take
rotice of the manner of putting them together, if we
sueuid exhibit the precise idea, for which the word
scwere here stands, Ior four equal right lines, any
how juised, vitd not subiead quadrants of a circum-
senibed circle. A figure with this preporty, must
kave its sides stunding alen wr right angles.  Taiing
1 tneretore, s last consideration, respecting the
meaner of corabining the parts, the idea is fuity de-
scribed, and the deiinition t’.fereby rendered complete.
Poratigure, bouadad by four equal sides, joined to-

gether at right angles, has the property required ;
2 Isy morsoven, the enly rightdined figure te which
t

T4 or 7),.”1/' B rg
...... Property RIS N
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Sec, XXII.—How we are to firoceed, to arrive at just
and adequate definitions.

And nuw, I imagine, it will be obvious to every one
in what manner we ought to proceed, in order to ar-
rive at just and adeqpate definitions. First, we are to
take an exact view of the idea to be described, trace
itto its original principles, and mark the several sim-
ple perceptions that enter into the composition of it.
Secondly, we are to consider the particular manner
in which thesc elementary ideas are combined, in or-
der to the forming of that precise conception, for
which the term we make use of stands. When this
is done, and the idea wholly unravelled, we have noth--
ing more to do; than fairly transcribe the appearance
it makes to cur own minds. Such a description, by
digtinctly exhibiting the order and number of our
primitive conceptions, cannot fail to excite, at the
same time, in the mind of every one that reads it, the
complex idea resulting from them; and therefore at--
tains the true and proper end of a definition.

CIIAP. VIL
F THE COMPOSITION AND RESOLUTION OF OUR
1DEAS, AND THE RULES OF DEFINITION
THENCE ARISING.

—— ¢ Qe
Sec. LTIt comprounding our Ideas, we firoceed by suc-
cossive gradation.

Tuz rule laid down in the foregoing chapter is gen-
eraly extending to all possible cases; and is, indeed,
that to which alune we can have reconvse, where any
doubt or difficulty wriscn.  Iiis not, hawever, nocvs-
sary, that we should practice it in every particuiar
iostance.  Many of our ideas wre extremely cuimnpil-
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cated ; insomuch that to enumerate all the simple
perceptions out of which they are formed, would be
2 very troublesome and tedious work. For this reas-
on, logicians have established certain. compendious:
rules of defining, of which it may not be amiss
here to give some account. But in order to the bet-
ter understanding of what follows, it will be necessa-
ry to observe, that there is a certain gradation in.the
composition of our ideas. The mind of man is very
limited in its views, and cannot take in a great num-
ber of objects at once. We are, therefore, fain to
proceed by steps, and make our first advances sub-
servient to those which follow. Thus in forming our
complex notions, we begin at first withbut a few sim-
ple ideas, such as we can manage with ease, and
unite them together into one conception.  When we
are provided with a sufficient stock of these,and have,
by habit and use, rendered them familiar to our minds,-
they become the component parts of other ideas, still
more complicated, and form what we may call a sec-
ond order of compound notions. This process, as is
evident, may be continued to any degree of composi-
tion we please, mounting from one stage to another,
and enlarging the number of combinations.

Sec. Il.—Hence ideas of this class best compirehended,
when we advance gradually through all the several
orders.

But now in a series of this kind, whoever would
acquaint himself perfectly with the last and highest
order of ideas, finds it much the most expeditious
method, to proceed gradually through all the inter--
mediate steps. For was he to take any very com-
pounded idea to pieces, and without regard to the
~everal classes of simple perceptions, that have al-
ready been formed into distinct combinations, break
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in at once into its original principles, the number
would be so great, as perfectly to confound the imag-
ination, and overcome the utmost reach and capacity
of the mind. When we see a prodigious multitude
of men, jumbled together in crowds, without order,
or any regular position, we find it impossible to ar-
rive at an exact knowledge of their number. Butif
they are formed into separate battalions, and so sta-
tioned as to fall within the leisurely survey of the
eye ; by viewing them successively, andin order, we
come to an easy and certain determination. It is the
same in our complex ideas. When the original per-
ceptions, out of which they are framed, are very nu-
merous, it is not enough that we take a view of them
in loose and scattered bodies. We must form them
into distinct classes, and unite these classes in a just
-and orderly manner, before we can arrive at a true
knowledge of the compound notices resulting from
tiem.

Sec. 111.—Our Definitions ought to keef pace with our

Ideas, and observe a like gradation.

This gradual progress of the mind to its compound
notions, through a variety of intermediate steps, plain-
ly points out the manner of conducting the definitions
by which these notions are conveyed into the minds
of otheis.  For as the series begins with simple and
easy combinations, and advances through a succes-
sion of diffcrent orders, rising one above arcorher in
the degree of composition ; it is evident, that in a
train of definitions ¢xpressing thesc ideas, a like gra-
dation i3 to be observed.  Thus the complex ideas of
the lowest order, can no otherwise be described, than
by enumerating the simple ideas out of which they
are made, and cxpluiring the manner of their union,
Bt then in the second, or any succeeding ordery as
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they are formed out of those gradual combinations,
that constitiite the inferior classes, it is not necessa-
1y in.describing tl.em, to menticn one by onc, all the
simple ideas of which they consist. They may be
more distinctly and bricflv unfolded, by enumerating
the compound ideas of a lower order from whose
union they result, and which are all supposed to he
already known, in consequence of previous definitions.
Here then it is, that the logical method of defining
takes place ; which, that we may the better under-
stand, I shall expiain somewhat more particularly,
%the several steps and gradatinns of the mind, incom-
pounding its ideas, and thence deduce that pecuiiar
form of a definition, which logicians have thought fit
to cstablish.

'Sec. IV —T"e stepis by whick the Mind firoceeds from
Particular to General Ideas,

All the ideas we receive, from the severa! objects
of nature that surround us, represent distinct individ-
uals. These individuals, when compared together,
are found incertain particulars to resemble. Hence,
hy collecting the resembling particulars into one con-
ception, we form the notion of a sfiecics. And here
Jet it be observed, that this last idea is less compli-
cated than that by which we represent any of the
particular objects contained under it. For the idea
of the speccies excludes the peculiarities of the sever-
al individuals, and retains only such properties as are
common to them all. Again, by comparing several
species tdgether, and observing their resemblance,
we form the idea of the genus ; where, in the same
manner as before, the composition is lessened, because
we leave out what is peculiar to the several species
compared, and retain only the particulars wherein
they agree. It iseasy to concelve the mind, proceed-
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ing thus from one step to another, and advancing
through its several classes of general notions, until at
last it comes to the highest genus of all, denoted by
the word being, where the bare idea of existence is
only concerned.

Sec. V.—The conduct of the Mind in compounding its
Ideas, as it advances through the different orders of
fercepition.

In this procedure, we see the mind unravelling a
complex idea, and tracing it in the ascending scale,
from greater to less degrees of composition, until it
terminates in one simple perception. If now we take
the serics the contrary way, and beginning with the
last or highest genus, carry our view downwards,
through alt the inferior genera and spccics, quite to
the individuals ; we shall thereby arrive at a distinct
apprehension of the conduct of the understanding in
compounding its idcas. Ior in tha several classes of
our perceptions, the highest in tWe scale is, for the
most part, made up of but a tuw simple ideas, such
as the mind can take in and survey with case.  This
first general notion, when branched out into the dif-
ferent subdivisions contained under it, has in ¢very one
of them something peculiar, by which they are dis-
tinguished among themselves ; insomuch that in de-
scending from the genus to the species, we always
superadd somc new idea, and thereby increase the
degree of composition. Thus the idea denoted by
the word figure, is of a very general nature, and com-
posed ol but few simple perceptions, as implying no
more than space cvery where bounded.  But if we
descend farther, and consider the boundaries of this
space, as, that they may be cither lines or suriuces,
we full into the several species of figure. Ior where
the space is bounded by one or more sutlaces, we

0o
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give it the name of a aolid figure ; but where the
boundaries are lines, it is called a filain figure.

Sec. VI.—The Idea of the Shecies formed by superadd-
ing the sfiecific Difference to the Genus,

In this view of things, itisevident, that the sfecies
are formed by superadding a new idea io the genus.
Here, for instance, the genus is circumscribed space.
If now to this we superadd the idea of a circumscrip-
tion by line, wc frame the notion of that species of
fizures which are called fain ; but if we conceive
the circumscription to be by surfaces, we have the
species of eclid firures. Thie superadded idea is call-
wil the specific difference, not only as it serves to di-
vide the species from the genus, but because, being
different in all the several subdivisions, we thereby
also distinguish the sficcies one from another.  And
as it is likewise that conception, which, by being join-
ed to the general idea, completes the ncticn of the
sfiecies 3 hence it i’])lain, that the genus and specific
difference are to be considered as the proper and con-
stituent puris of the species.  If voe trace the, progress
of the mind still farther, and observe it advancing
through the inferior specics, we shall find its manner
cf preceeding to be always the same. For every
lower species is formed by superadding some new
idea to the species next wbove it 3 insomuch, that in
descending the scale of our perceptions, the under-
standing pusses through diffierent orders of complex
nrotions, which become more and more complicated
ot every siep it takes. L.t us resume here, for in-
stance, the species of plain figures. Tkey imply no
niore-than space bounded by lines. But if we take
n an additional consideration of the nature of thesz
lines, as, whcther they are 7ight or curves, we fall into
tac subdivisions of plain figure, distinguished by the
nwanies recileary curvilinear and mixtilinear,
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Sec. VIL.—And in all the inferior sprecics by supieradd-
ing the sheacific to the neurest genus.

And here we are to observe, that though plain fig-
ures, when considered as one of those branches that
come under the notion of figure in general, take the
name of a species; yet compared with the classes of
curvilinear, rectilinear, and mixtilinear, into which
they themselves may be divided, they really become
agenus, of which the before mentioned subdivisions
constitute the several species. These species, in the
same manner as in the case of plain and solid figurcs,
consist of the genus and specific difference, as theiv
constituent parts. For in the curvilincar kind, the
curvity of the lines bounding the figure, makes what
is called the spiecific difference ; to which if we join
the genus, which here is plain figure, or space cir-
cumscribed by lines, we have all that is necessary
towards completing the notion of the species. e
are only to take notice, that this last subdivision, hav-
ing two genera above it, viz. plain figure, and figure
in general ; the genus, joined with the specific differ-
ciice, in order to constitute the species of curvilinear,
is that which lies ncarest to the suid species. Itis
th:: notion of plain jigzure, and not of firrzre in general,
that, joined with the idea of curvity, makes up the
comuplex conception of curved-lined Svures. Torin
this descending scale of our ideas—~Fiyure in general,
Hain figures, curve-lited fyures—the two first are
considercd as genera in respect to the third ; and the
szcond in order, or that which stands next to the
thind, is culied the ncarest genns,  But now as it is this
second iuca, which, joined with the notivu of curvity,
forms the spucies of curve-lined figures ; it is plain,
that the third or last idea in the series, is made up of
the nmeagrest genus and sprecific diffe rence.  This rule
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holds invariably, however far the series is continued ;
because in a train of ideas thus sycceeding one anoth-
er, all that precede the last are considered as so ma-

ny genera, in respect of that last; and the last itself
is always formed, by superadding the specific d1ﬂ'er*-
ence to the genus next it.

Sec. VIIL.— 7% idea of an individual composed of the
lowest sprecies and numeric diffcrence.

Here then we have an universal description, appli-
cable to all our ideas, of whatcver kind, from the high-
est genus, to the lowest specics. For taking themin
order downwards from the said general idea, they
cvery where consist of the genus firoximum, and dif-
ferentia spiccifica, as logicians love to express them-
selves. Dut when we come to the lowest species of all,
comprehending in it only individuals, the superadd-
ed idea, by which these individuals are distinguished
one from another, no longer tzkes the name of the
specific diffcrenc:.  For here it serves not to denote
distinct species, but mereiy a variety of individuals,
cach of whicly having a parteular existence of its
owa, 15 thercfore an muz(m/H ugumi from every oth-
cr of the same kind. Al hience it is, that in this
jast case, logicizz;‘:, choose to call the superadded idea
Ly the nanw of the nuinericel diffirence ; insomuch
that as the 'dm of a specics, is made up ol the near-
est gonr and specific difiirence, so the idea of on in-
dividual concists of the lomese specizs and numeric dif-
Jerence,  Thas the circle is a species of curve-lined
Qgrires, 2l weat we call the loweest sfiecies, as com-
prehiending under it only individuals.  Circles in par-
ucular are dilunzalhod from one unothcr Ly the
benzth and position of wi.ir dimmeters. “tChe kngth,
ther .f’)x«., and posicion of the diameter of a circle, is
what logicians cuil the numerical diffcrence ; because
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thiese being given, the circle itself may be described,.
and an individual thereby constituted.

Sec. IX.—Definitions to follow one another in train,
and fuass through the same successive gradations us
our conifround ideas.

And thus we have endeavored to trace, in tlre best
manner we wre able, the progress of the mind in
compounding its ideas. It begins, we see, with the
most geacrad notions, which, -consisting of but a few
simple notices, are easily combined and brought to-
gether into one conception. Thence it proceeds to
the species comprehended under this general ideay
and tl:cse are formed by joining together the genus
and sp:ecific difference. And asit often happens, that
thewe species may be still further subdivided, and run
onina long «rics of continued gradations, producing:
various orders of compound perceptions ; €0 wil these
scveral orders are regularly and successively lormedy,
by annexing in every step, the sfiecific dijir. xoe to
the nearcst genus.  When by this method of proce=
dure, we are cone to the lowest order of all; by
jorene the ofocies and numerie dif}rence, we frame
e hivas of incividuus.  Aind here the series neces—
sarily feeminates, because it is impossible any farther
to ound or Jimit our conceptions.  U'lis view of the
composition of our ideas, represcnting their constitu-
ent parts in cvery sten of the progrecssion, naturally
poiats out e true aind genuine form of a definition.
Yoras aobitisas aie no more than the descriptions
ef 11 ideas for which the terms defined stand ; and
o theas ave then described, when we cnumerats dis-
tincty and i ordery the parts of which thiev consist;
itis pluia. iat by nuakineg our definitions {eilov cne
arecton ecordiys to the natural train of our corop-
tiols, they will e subject to the same tulesy and ke
Pace with the klews they describe.
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Sec. X.—The form of a Definition in all the various
orders of Concefition.

As therefore the first order of our compound no-
tions, or the ideas that constitute the highest genera,
ir the different scales of perception, are formed, by
uniting together a certain number of simple notices ;
so tie terms expressing these genera, are defined 4y
exviacreting the simple notices so combined, And as
the species comprehended under any genus, or the
crmiplex ideas of the second order, arise from super-
adding the specific difference to the said general idea;

-5 the definition of the names of the species is absolv-
ed, in a deiuil of the ideas of the spieciiic difference,con-
nected with the ivrm of Lhe genus.  }or the genus hav-
ine been before defined, the term by which it is ex-
pressad stands for a known idea, and may therefore
Le intioduged mito all sebsequent definitions, in the
s i Toanner as the names of simple perceptions, It
v.:i oo %, [ think, be sufhciently obvious, that the de-
fovleas of 2li the succeeding orders of compound no-
114y, w1l cvery where consist of the term of the nearest
foorus joined with an enummeraiion of the ideas that con-
seicete e sfiecific difference 5 and that the definition
o4 Inaividaals unites the name of the lowest species, with
116 tesins oy whick we exfiress the ideas of the numeric
difference. :

Sec. XL.—The logical method of defining perfect in ils

kind ;

Here then we have the true and proper form of 2
definitiony in all the various orders of conception.
This is that method of defining, which is commonly
cailed logical, and ~vhich, we see, is perfect inits kind,
inasmuch as it presents a full and adequate descrip-
tion ¢! the idea, for which the term defined stands.
There are still two things worthy of observation, be-
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fore we take leave of this subject. First, that the very
frame and contexture of these definitions, points out
the order in which they ought to follow one another.
Vor as the name of the genus is admitted into a de-
scription, only in consequence of its having been be-
fore defined ; it is evident, that we must pass gradu-
ally through all the different orders of conception.
Accordingly, logicians lay it down as a rule, that we
are to begin always with the highest genus, and car-
ry on the series of definitions regularly, through all
the intermediate genera and species, quite down to the
individuals. By this means our descriptions keep
pace with our ideas, and pass through the same suc-
cessive gradations ; insomuch, that the perusal of
them must excite those ideas in the understanding of
another, in the very order and manner in which they
are put together by the mind in its uniform advances
from simple to the most complicated notions. Now
this is the true and proper ctd of defining, and in-
deed the licshest perfection of that art.

Sec. XUL—dAud applicabls to all words whatsoever ca-
frable of a definition.

There is yot another thing to be obscrved on this
bead, mamely, that th:e form here prescribed, is appli-
cable 10 uil words wiwi~oever, capable of o definition.
TFor as cvery term we use, must denote some idea,
cither general or particular; and as all our complex
notions relating to both thesc classes of perception
from the highest genus quite down to the individuals,
come within the rulcs of description here given; itis
evident, that this particular marner of unfolding an-
idea, may be extended to all the possible complex
conceptions we can connect with our words. By the
ruics therefore of this method. definiticns may be ap-
plicd 1o all terms standing for complex idues; and
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as these, by what we have shown at large in the two
foregoing chapters, are the only definable articles of
speech ; it necessarily follows, that the directions
here given are universal, extend to all particular in-
stances, and are alike applicable in all languages.~
And thus at length, we have not-only deduced that
peculiar form of a definition which obtains among lo-
cicians, but shown it also to be perfect in its kind,
2nd to take in the whole compass of language.

* BGOK IL
OF JUDGMENT, OR INTUITION.

———p -, CEDR———

CHAP. 1.

OF THE GRCUNDS OF HUMAN JUDGMENT.
—gllF 5T ——

Sec. l.—Intuition respiects the relation between our I-
deas when they are immediately perceivable,

R/b HEN the mind is furnished with ideas, its next
step inthe way to knowledge is, the comparing these
ideas together, in order to judge of their agreement
or disagreement. In this joint view of our ideas, if
the relation is such, as to be immediately discovera-
ble by the bare inspection of the mind; the judg-
ments thence obtained are called intuitive, from a
word that denotes zo look at: for in this case, a mere
attention to the ideas compared, suffices tolet us see,
how far they are connected or disjoined. Thus, that
the awhole is greater than any of its farts, is an intui-
tive judgment, nothing more being required, to con-
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vince us of its truth, than an attention to the ideas
of whole and prart.  And this, too, is the rcason, why
we call the act of the mind forming these judgments
intuition ; as it is indeed no more than an immediatc

perception of the agreement or disagreement of any
two ideas.

Sec. 1l.—Experience and Testimony the Ground of
judging as to Facts.

But here it is to be observed, that our knowledgc
of this kind, respects only our idecas, and the rela-
tions between them, and therefore can serve only as
a foundation to such rcasonings, as arc employed in
investigating these relations. Now it so happens,
that many of our judnrments are conversant about
facts, and the real existence of things which cannot
be traced by the bare contemplation of our idezs. It
docs not follow, hecguse I have the idea of a circle
in my mind, that thercfore a figure answering to that
ideq, bas a real existence in nature. I can form to
mysclf the notion of a centaur, or golden mountais,
but never imagine on that account, that either of them
exists. What thenare the grounds of our judgments,
in relation to fucts ? | answer, thuse Lwo : experience
and testimony. By exficrience we are informed of the
existence of the several objects which surround us,
and operate upon our senses. Testimeny is of a
wider extent, and reaches not only to objects beyond
the present sphere of our observation, but also to
facts and transactions, which, being now past, and
having no longer any existence, could not, without
this conveyance, have fallen under our coynizance.

Sce. .—7'%ree Foundations of human Judgment, viz.
L. Intuitiun, the Ground of scientifical knowledge ;
Here then wc have three foundations of human

judgment, from which the whole systen of our know!-
l)
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edge may with ease and advantage be deduced. First,
intuition, which respects our ideas themselves, and
their relations, and is the foundation of that species
of reasoning which we call demonstration.  TFor what-
ever is deduced from our intutive perceptions, by a
clear and connected series of proofs, is said to be de-
monstrated, and produces absolute certainty in the
mind. Hence the knowledge obtained in this man-
ner, is what we properly term science ; because, in
every step of the procedure, it carries its own evi-
dence along with it, and leaves no room for doubt or
hesitation. And what is highly worthy of notice; as
tihe truths of this class express the relations between
our ideas, and the same relations must cver and inva-
riably subsist between the same ideas, our deduc-
tions, in the way of science, constitute what we call
eternal, necessary, and immutable truths. If it be
true, that the whele is equal t8 all its parts, it must
be so unchangeably ; because the relations of equal-
ity being attached to the ideas themselves, must ever
intervene where the same ideas are compared. Of
this nature are all the truths of natural religion,
morality, and mathematics ; and in general whatever
may be gathered from the bare view and considera-
tion of our ideas.

Sec. IV.—2. Expicrience the Ground of our Knowledge
of the Powers and Qualities of Bodies.

The second ground of human judgment is experi-
ence ; from which we infer the existence of those
objects that surround us, and fall under the immedi-
ale notice of our senses. VWhen we see the sun, or
cast our eyes towards a building, we not only have
ideas of these objects within ourselves, but ascribe
to them a real existence out of the mind. It is also
Ly the iaformation of the senses, that we judge of
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the qualities of bodies ; as when we say that snow
is white, fire hot, or, stecl hard. TFor as we are whol-
1y unacquainted with the internal structure and con-
stitution of the bodies that produce these sensations
in us, nay, and are unable to trace any connexion be-
tween that structure and the sensations themseives,
it is evident that we build our judgments altogcther
upon observation, ascribing to bodies such quilitics
as arc answerable to the perceptions they excite in
us. But this is not the only advantage derived from
experience, for to that, too, are we indebted for all
vur knowledge regarding the co-existence of sensible
qualities in objects, and the operations of bodies one
upon another.  Ivory, for instance, is Lard and elast-
ic; this we know by cxperience, and indeed by that
alone. For being altogether strangers to the true
nature both of clasticity and hardness, we cannot, by
the bare contemplation of ourideas, determine how
fur the one necessarily implies the other, or whether
there may not be a repugnance between them.  But
whicn we observe them to exist both in the same ob-
jtety, we are then assured from expericine that they
are not incompatible ; and when we also find, that a
stone is hard and not clastic—and that uir, though
clastic, is not hard—we also conclude, upon the same
foundation, that the ideas are not necessarily conjoin-
iy but may exist separately in different objects. In
like manner, with regard to the operations of bodies,
onc upcn another, it is evident, that our knowledge
this way is all derived from observation. .J/yue regia
dissolves gold, as hus been found by frequent trial ;
nor is there any other way of arriving at the discove-
ry. Naturalists may tell us, if they please, that the
parts of aguae regia are of a texture apt to insinuate
between the corpuscles of gold, and thereby loosen
and shake them asunder. If thisis a true account of
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the matter, I believe it will, notwithstanding, be al-
lewed, that our conjecture, in regard to the conforma-
tion of these bodies, is deduced {rom the experiment,
and not the experiment from the conjecture. Itwas
not from any previous knowledge of the intimate
structure of agua regra and gold, and the aptness of
their parts to act or be acted upon, that we came by
the conclusicn above mentioned. The internal con-
stitution of bodies is in a manner wholly unknown to
us : and could we even surmount this difficulty, yet
as the separation of the parts of gold implies some-
thing like an active force in the menstruum, and we
ar¢ unable to conceive how it comes to be possessed
of this activity ; tne effect must be owned to be alto-
cether beyvond our comprehension. Dt when re-
pzated trials had once confirmed it, insomuch that it
wus admitted as an established truth in natural knowl-
«'ze, it was then easy for men to spin out theories of
Jeir own tnvention, and contrive such a structure of
piarts beth {or gold and agua regia, as would best serve
to explain the phenomenon, upon the principles of
that system of philosuphy they had adopted. I might
casiiy show from inneinerable other instances, how
much our kuowledss of the mutual action of bodies
d prods vnon observation. The bite of a viper will
ki, Planrs arve some salutary, others nozicus. Fire
aissolves one body, and hardens another.  Theseare
truths generaiiv boown 5 nor is it less evident that we
owe their discovery wholly to experience.

o N BTy oy useful Inventions ouize thelr Diril
to Chcree.

Aund benos i is cosy to account for what to some

wiliers hus wpeared avery gicat ,)a.udn ; that ma-

Ly of the et Droovant inventione 1n human life
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have taken their rise from chance, and instead of"
coming out of the schools of philosophers are for the
most ascribéd to men of no figure in the common--
wealth of learning. Sowing, planting, the use of
compass, and such like, are not deductions of human
reason, but discoveries which owe their birth to ob--
servation and trial. No wonder, therefore, if these
inventions derived their beginning from such, as, be-.
ing engaged in the active and busy scenes of life,.
were more in the way of those experiments which
lead to discoveries of this nature. And here, as the
particular callines and professions of men, and oft--
times chance, has a great ascendant, it need not seem
strane, if some of the most useful arts in society
appcar to have had an original purely casual.

Sce. VI—Aviurol Enowledge, from the Grounds on
which it resis, afitly termed e ficrimental Philosofihy.

rom what has been said, it is evident, that as in-
tuition is the foundation of what we call scicntifical
knov ledige, sois experience of natural.  For this last.
heig wholly taken up with the objects of sense, or
those budies thut constitute thie natural world—and
Hhehr propertics, as far as we can discover them, be--
iz to be Gueeel only by a long and painful series of
winervations 3 it is ophurent, that in order to improve
this branch of knowildrey, we must betake oursclves
to the method of triid and experiment.  According-
ly, we find, that while this wasi neplected, little ad-
vance was made in the philosophy of nawure ; where-
23 a contrary procecding has enviched the present
ave with many vahable discoveries 5 insomuch that
naioead knowledere, in allusion to the foundation on
which it stands, hos been very apty called exfieri~
wental frlidusoprhy,
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Sec. VIL.—Tkough muck of our Knowledge of Body
deprends on Testimony, yet Experience is the ultimate
Foundation of it.

But though experience is what we may term the
immediate foundation of natural knowledge, yet witlt
respect to particular persons, its influence is very
narrow and confined. The bodies that surround us
are numerous ; many of them lie at a greatdistance ;
and some quite beyond our reach. Life too is short,
and so crowded with cares, that but little time is left
for any single man to employ himself in unfolding
the mystceries of nature. Hence it is necessary to
admit many things upon the testimony of others,
which, by this means, becomes the foundation of a
great part of our knowledge of body. No man doubts
of the power of acgua regia to dissolve gold, though
perhaps he never himselt made the experiment. In.
these, therefore, and such like cases, we judge of the
facts, and operations of nature, upon the mere ground
of testimony. However, as we can always have re-
course to experience, where any doubt or scruple
arises, this is justly considered as the true foundation
of natural philosophy, being indeed the ultimate sup--
port upon which our assent rests, and whereto we
appeal, when the highest degree of evidence is re-
quired.

Sec. VIIL.—3. Zestimony the Ground of Fistorical
Kiowledge. '

But there are many facts that will not ailow of an
appeal to the senses, and in this case testimony is the
true and only foundation of our j¥tigments. All hu-
man actions, of whatever kind, when considered as
already past, are of the nature here described ; be-
cause having now no longer any existence, both the



‘OF LOGIC. 119

facts themselves, and the circumstances attending
them, can be known only {rom the relations of such
as had sufficient opportunities of arriving at the truth.
Testimony, therefore, is justly accounted a third
ground of human judgment: and as from the other
two we have deduced scientifical and nature! knowl-
edge,so may we from this derive Aistorical ; by which
1 would be understood to mean, not merely a knowl-
edge of the civil transactions of states and kingdoms,
but of all facts whatsoever, where testimony is the ul-
timate foundation of our belief.

Sec. 1X.—T%e second Operation of the Mind, common-
ly extended beyond Intuilion.

Before I conclude this chapter, it will be necessary
to observe, that though the second operation of the
mind, properly speaking, extends not beyond intuitive
perceptions, yeu logicians have not confined them-
sclves to so strict a view of it ; but calling it by the
name judgment, thercby denote all acts of the mind,
vhere only two ideas are compared, without the im-
mediate interposition of athird. For when the mind
joins or separates two iccas, though perhaps this is
done in consequence of a train of previous reasoning,
yetif the understanding proceeds upon established
notinus, without attention to that train of reasoning,
its determinations are still considered as acts of judg-
ment, Vhus, That God created the universe, that
men are accountable for their actions, are frequently
mentioned by logicians, as instances of the mind
judging. And yet it i apparent, that these judg-
ments are by no means of the kind we call intuitive ;
nay, that it requives much exercise of the reasoning
faculty, before a man can trace their connexion with
the perceptions of thiut name. 1 could in the same
manoer eusily show, Lt even our judgments of ex-
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-perience and testimony, when pursued to their source,
derive all their power of persuasion, from being link-
ed with intuitive truths. But I shall wave this en-
‘quiry for the present, as being of a nature too subtile
for a work of this kind. The remark itself, howev-
.er, was needful, as well to illustrate the proper dis-
tinction between the powers of the understanding, as
to explain the reason, why in this part of logic, we
-extend the second operation of the mind beyond those
limits, that in strictness of speech belong to it, Let
us now proceed to consider a little more particularly
the nature and variety of these our judgments.

—— ., CP—————

CHAP. IL

:OF AFFIRMATIVE AND NEGATIVE PROPOSITIONS.

/—q--:‘.:--»—-
Sec. 1.—The subject and firedicate of a Proposition
explained. !

\/" HILE the comparing of our ideas is considered
anerely as an act of the mind, assembling them to-
gether, and joining or disjoining them according to
the result of its perceptions, we call it judgment ; but
when our judgments are put into words, they then:
bear the name of sirofiosizions. A proposition, there-
fore, is a sentence expressing some judgment of the
mind, whereby two or more ideas are affirmed to
agree or disagree. Now, as our judgments include
at least two ideas, one of which is affirmed or denied
of the other, so must a proposition have terms an-
swering to these ideas. The idea, of which we af-
firm or deny, and of course the term expressing that
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idea, is called the subdject of the proposition. The
idea affirmed or denied, as also the term answering
it, is called the piredicate. Thus in the proposition,
Gop iz omnifiotent : Gop is the sufject, it being of
him that we affirm omnipotence ; and omnifiotence is
the predicate, because we aflirm the idea, expressed
by that word to bzlong to God.

Sec. 11.—The Copula, &c,

But as in propositions, ideas are either joined or
disjoined ; it is not enough to have terms expressing
those ideas, unless we have also some words to de-
note their agreement or disagrcement. That word
in a proposition, which connects two ideas together,
is called the cofiula ; and if a negative particle be an-
nexed, we thereby understand, that the ideas are dis-
joined. The substantive verd is commonly made use
of for the copula, as in the above-mentioned proposi-
tion, God is omnificcent ; where it represents tie co-
pula, and signifies the agreement of the ideas God
and omnifiotence. But if we mean to separate two
ideas, then, besides the substantive verb, we must
also usc some particle of negation, to cxpress this
repugnance. The proposition, man is not fierfect,
may serve as an example of this kind, where the no-
tion of fierfection being removed from the idea of
man, the negative particle, 7, is inserted after the
copuly, to signify the disagreement between the sub-
ject and predicate.

Sec. I11.—Propositions sometimes exfiressed by a sin-
gle <vord.

Every proposition necessarily consists of these
three parts ; but then it is not alike needfuly that
they be all scverally exprcssed in words ; because
the copula is often included in the term of the predi-
cate ; us when we say, Ae sits ; which imports the
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same as ke is sitting.  Inthe Latinlanguage,asingle
word has often the force of a whole sentence. Thus
améulat is the same, as ille est ambulans ; amo, as ego
sum amans ; and so in innumerable other instances;
by which it appears, that we are not so much to re-
gard the number of words in a sentence, as the ideas
they represent, and the manner in which they are
put tozctiicy.  For whenever two ideas are joined or
disieined in an expression, though of but a single
werd, 1t is evident, that we have a subject, predicate, -
viad copula, and of consequence a complete prope-
sition.

Sec. IV.—d 3 rmative and Negative Profositions.
{ 8

Vhen the mind joins two ideas, we call it an af-
Sirwmaiive judgment ; when it separates them a neg-
weoe 3 and w3 any two ideas compared together,
must necessarily either agree or nou agree, it is evi-
denty thut all cur judgments tajl under these two di-
visions, blence, Lkewise, the proposition expressing
these judgments, are all either aifirmative or nege-
tive.  An aflisnauve proposition connects the predi-
cuiz with the subject, us, @ <fone is hcury: a nega-
tive proposition s:parcates them, as, G ! i3 not the au-
tor of evil,  Affirmation, therefere, 1s the same as
joining two ideas together ; and this is done by means
oi the copula. .\egarion, on the contrary, marks a
repugnance between the ideas compared ; in which
cuse @ negative pardicle must be--uiled i, o show
that the counexion included i the copula dces not
take place.

Seco NVo—1i%en the negative jariicle serves to disjoin
ITMIIER °

And hienee we see the vewson of the ruie common-
Iy kid duwn By loriciang that in all newative prope-
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sitions, the negation ought to affect the copula. Tor
as the copula, when placed by itself, between the sub-
ject and the predicate, manifestly binds them togeth-
er; it is evident, that in order to render a proposition
negative, the particle of negation must enter it in
such manner, as to destroy this union. Ina word,
then only are two ideas disjoined in a propositicn,
when the negative particle may be so referred to the
copula, as to break the affirmation included in it, and
undo that connexion it would otherwise cstablish.
When we say, for instance, io man is ficrfeet 5 take
away the ncgation, and the copula of itself plainly
unites the ideas in the proposition. Butas thisisthe
very reverse of what is intended, a negative muak is
added, to show that this union does not here take place.
The negation, thercfore, by destroving the eflect of
the copula, changes the very nature of the proposition,
insomuch that instead of binding two idcus tozether it
denotes their separation.  On the contary, in this
sentence, the man awho defrarts not from an vfiright -
havior, ig beloved of God ; the predicui, beloved of
God, is evidently affirmed of the subject, an whrigie
man ; so that notwithstanding the nejative particle,
the proposition is still affirmative. The reason is
plain; the negation here affects not the copula, but
nuking properly a part of the subject, serves, with
other terms in the sentence, to form one complex idea,
of which the jrodicate, beloved of Gud, is directly af-
firmed.  Thi, perbugs, to some may appear a mere
logical refincment, contrived to justify the scholastic
rule for distinguishing between affirmative and nega-
tive propositions. Dut if it bes considered, that this
distinction is of great importance in reasoning, and
cunnot in many cases be made with certainty, but by
mitans of this criterion here given, the reader will see

sufficient reason for my taking so much pains to il-
lustrate it.
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Sec. VI.—How a Copula comes to be a fart of a nega.
tive firofiosition.

Perhaps it may still appear a mystery, how a copu-
la can be said to be a part of a negative proposition,,
whose proper business it is to disjoin ideas. This
difficulty, however, will vanish, if we call to mind, that
every judgment implies a direct affirmation, and that
this affirmation alone makes the true copulain a pro-
position.  But as our affirmations are of two kinds,
viz. either of agreement or of disagreement, between
the ideas compared ; hence there is also a twofold ex-
pression of our judgments. Inthe case of agreement,
the copula aione suffices ; because it is the proper
mark whereby we denote an identity or conjunction
of ideas. But where perceptions disagree, there we
must call in a negative particle : and this gives us to
understand that the affirmation implied in the copula,
is not of .any connexion between the subject and pre-
dicate, but of their mutual oppesition and repugnance.

e - O ————

CHAP. III
OF UNIVERSAL AND PARTICULAR PROPOSITIONS.

—~———
Sec. L—Division of Profiositions into Universal and
Particular,

THE next considerable division of propositions, is
into universal and particular. Our ideas, according
to what has been already observed in the first part,
are all singular, as thcy enter the mind, and represent
individual ebjects.  But as by abstraction we can ren-
der them universal, so as to comprehend a whole class
of things, and sometimes several classes at once ;
Lence the terms expressing these ideas must be in
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like manner universal. If, therefore, we suppose any
general term to become the subject of a proposition,
it is evident, that whatever is aftirmed of the abstract
idea belonging to that term, may be affirmed of all the
individuals to which that idea extends. Thus when
we say, men are mortal ; we consider mortality, not as
confined to one or any number of particular men, but
as what may be aflirmed without restriction of the
whole species. By this means, the proposition be-
comes as general as the idea which makes the sub-
ject of it, and indeed derives its universality entirely
from that idea, being more or less so, according as
this may be extended to more or fewer individuals.
But it is further to be observed of these general terms,
that they sometimes enter a®proposition in their full
latittde, as in the example given above ; and some-
times appear with a mark of limitation. In this last
case, we.are given to understand, that the predicate
agrees not to the whole universal idea, but only to a
part of it ; as in the proposition, some men are wise :
for here wisdom is not affirmed of every particular
man, but restrained to a few of the human species.

Sce. IN—Propasitions 1niversal where the subject is
80, without @ mark of restriction.

Now from this different appearance of the general
idea, that constitutes the subject of any judgment,
arises the division of propositions into universal and
fiurticular., An universal proposition is that, where-
in the subject is some general term, taken in its full
latitude, insomuch that the predicate agrees to all the
individuals comprehended under it, if it denotes a
proper species; and to all the several species and
their individuals, if it marks an idea of a higher or-
der.  The words, all, every, no, none, &c. are the
proper signs of thisuniversality ; and as they seldom
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fail to accompany general truths, so they are the
most obvious criterion whereby to distinguish them.
All animals huve a fower of beginning notion. This
is an universal proposition; as we know from the
word af/, prefixed to the subject animal, which denotes
that it must be taken in its full extent. Ilence the
power of beginning motion may be affirmed of all the
several species of animals; as of birds, guadrupeds,
insects, fishes, &c. and of all the individuals of which
these different classes consist, as of this hawk, that
horse, and so for others.

Sec. 111.—~Profisitions particular shcre some uriver-
sal Subjects appear with a Mark of Limitation.

A purticular proposition has in like manner some
general term for its subject, but with a mark of limi-
tation added, to denote, that the predicate agreeson-
ly to some of the individuals comprehended undera
species, or to one or more of the species belonging
to any genus, and not to the whole universal idea.—
Thus, some stones are heavier than iron; some men
have an uncommon share of firudence. In the last of
these propositions, the subject, some men, implies on-
13 a certain number of individuals, comprehended un-
der a single species. In the former, where the sub-
ject is a genus, that extends to a great variety of dis-
tinct classes, some stones may not only imply any
number of particular stores, but also several whole
species of stoncs ; inasmuch as there may be nota
few, with the property there described. Hence we
see, that a proposition does not cease to be partict-
lar, by the predicate’s agreeing to a whole species,
unless that species, singly and distinctly considered,
makes also the subject of which we affirm or deny.
For if it belongs to some genus, that has other spe-
cies under ity to which the predicate does not agree;
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it is plain, that where this genus is that of which we
affirm or deny, the predicate agreeing only to a part
of it, and not to the whole general idea, conhstitutes
the proposition particular.

Sec. IV.—A sure and infallible Criterion, whereby to

distinguish between universal and particular Profio-
#ilions.

Here then, we have a sure and infallible mark,
whereby to distinguish between universal and partic-
ular propositions. Where the predicate agrees to
all the individuals comprchended under the notion of
the subject, there the proposition is universal ; where
it belonygs only to some of them, or to some of the
specles of the general idea, there the proposition is
particular.  This criterion is of casy application, and
much safer than to depend upon the common signs
of ally every, some, ncze, &e. because these being dif-
forent in different languages, and often vurying in
their signification, are very apt in many cases to mis-
lead the judgment. Thus if we say, all the soldiers
when drawn upry formed a square of a hundred men a
wider 1t is evident that the predicate cannot be af-
firmed of te severc]l individuals, but of the whole
ceifective iden of the subject; whence, by the rule
given alove, the proposition is not universs),  Ttis
e, logiciuts luy down many obsomations, to ene-
ble'us to distinguish aright on this hcad : but if the
critericn hers given be duly attended te, it will be of
nor: reod service to us than an hundred rules.  Fer
it is iniallible, and may be applied with ease ; where-
as the directions, which we mect with ia treatises of
Iapicy being drawn for the most part from the anale-
vy of Tengeege, and common feries of speech, are
ot only Lurdensorre to the mewery, Lt often very
dot Ltful and wieodtain i thew atphcution.
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‘Sec. V.—38ingular Profiositions contained under the
head of particulars.

There is still one species of propositions that re-
mains to be described ; and which the more deserves
our notice, as it is not yet agreed ameng logicians,
to which of the two classes mentioned above, they
ought to be referred. I mean singular propositions ;
or those where the subject is an individual. Of this
nature are the following : Sir Isaac Newton was the
inventor of fluxions; this book contains many useful
eruths. What occasions some difficulty, as to the
proper rank of these propositions, is, that the subject
being taken according to the whole_ of its extension,
they sometimes have the same effest in reasoning, as
universals. But if it be considered, that they are, in
truth, the most limited kind of particular proposi-
tions, and that no proposition can, with any propriety,
be called universal, but where the subject is some
universal idea; we shall not be long in determining -
to which class they ought to be refetred. When we
say, some books contain useful truths, the proposition is
particular; because the general term appears with a
mark of restriction. If; therefore, we say, this book
contains useful truths ; it is evident, that the proposi-
tion must be still more particular, as the limitation,
implied in the word, t4is, is of a more confined na-
ture, than in the former case.* I know there are in-
stances, where singular propositions have the same
effect in reasoning, as universals ; yet is not this, by
reason of any proper universality, belonging to them ;
but because the conclusion, in such cases being al-
ways singular, may be proved by a middle term
which is also singular; as I could easily demonstrate,
were this a proper place for entering into a discussion
of that nature. ‘
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Sec. VI.—The Fourfold Division of Profositions.

We see, therefore, that all propositions are either
affirmative or negative ; nor is it Jess evident, that in
both cases, they be wuniversal or frarticular. Hence
arises that cclebrated fourfold division of them, into
universal affirmative, and universal negative ; farticu-
lar affirmative, and particuler regetive ; which com-
prelicnids, indeed, all their varieties.  The use of this
method of distinguishing them will appear more ful-
ly afterwards, wien we come to treat of reasoning
and syllogism. ‘

e - C—
CHADL. 1V.
OF ABSOLUTE AND CONDITIONAL PROPOSITIONS,
—— b —
Sec. L—Distinctivn of Quulitics into Lsscutial and Ac-
cidental,

THF, objects, about which we are chiefly conversant -
in this world, are all of a noture hable to change.—
What may be aflirmed™f them at one time cannot
often at another; and it mukes no small part of our
knowledge ¢o distinguish rightly thesc variations, and
trace the reasons upon which they depend.  For itis
observable, that amidst all the vicissitudes of nature,
some things remain constant and invariable ; “nor are
even the chunges to which we see others liable, ef-
fected, but in cunsequence of uniform and steady
laws, which, when known, are suflficient to direct us
in our judgments about them. Iience philosophers,
in distinguishing the objects of our perception into
various classes, have been very careful to note, that
some propertics belong cssentially to the general
idea, so as not to be separable from it but by desrtoy-
ing its very nature ; while others are only accidental,
R
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and may be affirmed or denied of it, in different cir-
cumstances, Thus, solidity, a yellow colour, and
great weight, are considered as essential qualities of
wold ; but whether it shall exist as an uniform, con-
joined mass, is not alike necessary. Wec see that by
a proper menstruum, it may be reduced to a fine
powder ; and that intense heat will bring it into a
state of fusion.

Sec. 1l.—Hence a considerable Diversity in our Man-
ner of judging.

Now, from this diversity in the several gualities of
things, arises a considerable difference as to the man-
ner of our judging about them. For in this first
place, all such properties, as are inseparable from
objects, when considered as belonging to any genus
or species, are affirmed absolutcly and without re-
scrve of that general idea.  Thus we say, gold is ve-
ry weighty ; a «tone is hard ; animals have a fiower of
self-motion.  But in the case of mutable or accidental
qualities, as they depend upon sume other consider-
ation, distinct fiom the general idea ; thut also must
be taken iito the account, in order to form an accu-
rate judgment. Should we affirm, for ipstance, of
some stones, that they are very susceptible of a roll-
ing motion ; the proposition, while it remains in this
general form, cannot with any advantage be introduced
into our reasonings. An aptness to receive that mode
of motion flows from the figure of the stone ; which,
as it may vary infinitely, our judgment then only be-
comes applicable and determinate, when the particu-
lar figure, of which volubility is a consequence, is al-
so taken into the account. Let us then bring in this
other consideration, and the proposition will run as
follows : stones of a spherical form gre easily fiut into
a rulling motion. Here we see the condition upon
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which the predicate is affirmed, and therefore know
in what particular cases the proposition may be ap-
plied.

Sec. III.—Which gives rise fo the division of Propo-
sitions into Absolute and Conditional.

This consideration of propositions, respecting the
manner in which the predicate is affirmed of the sub-
ject, gives rise to the division of them into absolute and
conditional, Absolute propositions are those, wherein
we affirm some property inseparable from the idea of
the subject, and which, therefore, belongs to it in all
possible cases ; as, God s infinitely wise : virtue (ends
to the ultimate hafifiincss of man. But where the pre-
dicate is not necessarily connected with the idea of
the subject, unless upon some consideration distinct
from that idca, there the proposition is calicd con-
ditional. The reason of the name is tuken from the
supposition annexed, which is of the nature of a con-
dition, and may be expressed as such. Thus; if «
stone is exfrosed to the rays of the sun, it will contract
some dvgree of heat.  If a river runs in ¢ very decliiz-
ing channel, its rapidity will constantly increase.

Sce. IN.—=The great imfiortance of this division, as it
renders Proflositions determinate ;

There is not any thing of greater importance in
philosophy, than a due attention to this division of
propositions.  If we are careful never to aflirm things
absolutcly, but where the ideas are inscparably con-
joined ; and if, in our other judgments, we distinctly
murk the conditions which determine the predicate
to belong to the subject ; we shall be the less liable to
wistake, in applying general truths to the particular
concerns of human life. It is owing to the exact ob-
servance of this rule, that mathematicians have been
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so happy in their discoveries ; and that what they de-
monstrate of magnitude in general, may be applied
with ease in all obvious occurrences.

Sec. V.——dnd reduces them from particulars to generals.

The truth of it is, particular propositions are then
known to be true, when we can trace their connexion
with universals : and it is, accordingly, the great busi-
ness of science, to find out gcneral truths, that may
Lo applied with safety in all obvious instances. Now
the great advantage arising from determining with
care the conditions upon which one idea may be af-
'rmed or denied of another, is this ; that thereby par-
ticular propositions really become universal, may be
introduced with certainty into our reasonings, and
serve as standards to conduct and regulate our judg-
ments.  To illustrate this by a familiar instance: if
we say, some wuler acts very forcibly ; the proposition
is particular : and as the conditions, on which this
forcible action depends, are not mentioned, itis as vt
uncertain in what cas:s it may be applied. Letus
then supply these conditions, and the proposition will
run thus ; waler coiveyed i sufficient quantity along
v steefr descindy acts very forcibly.  Here we have an
universal julyment, inasmuch as the predicate, forei-
Mz activii, vaay be ascribed to all water under the cir-
cumstances mentioned.  Nor is it less evident, that
the proposition in this new form is of easy application :
and in fact we i:d, that men do apv)ly 1t in instances
where the forcible action «i water is required ; as in
corn-mllls, and many other works of art. Thus we
sez, In what manner we are to procecd, in order to
arnve at universal truths, which is the great end and
wim of science. And indeed, would men take the
same cure, duly to express the conditions en which
they affivm and deny, as mathematicians do, in those
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theorems which they term hypothetical, I doubt not,
but we might be able to deduce many truths, in other
parts of philosophy, with no less clearness, force and
perspicuity, than has hitherto been thought peculiar to
the science of quantity.

- E—
CHAP. V.,
OF SIMPLE AND COMPOUND PROPOSITIONS,

—— G——
Sve. L—=Division of Propositions into Simfile and
Compiound,

I"Ix'ru}:n To we have treated propositions, where
only two idcas are compared together.  These arey in
the goneral, called s/mfide ; hecause, having but one
sullject and oue predicate, they are the effect of a
simple judicinent that admits of no subdivision. But
if it so huppens, that several ideas offer themselves
to our thoughts at once, whereby we are led to affirm
the sume thing of difivrent objects, or difficrent things
of the samce object ; the propositions, expressing these
judzments, are called comfiound : because they may
Le vesohvedl into us muny others as there are subjects
or predicates in the whele complex determination of
the mud.  ‘Lhas, God i3 infinitely wise and infinitely
{oerful @ here thers ure two predicates, infinite wwie-
dom and infinite fronedr, both afirmed of the same sub-
jJeet; and sccordingiv, the proposition may be resolv-
cd into two others, aflirming these predicates several-
I+ In like munner, in the proposition, neither kings
nir foo) e are exempit from decih, the predicate is de-
Licd of Loth subjects, and may therefore be separated
from them, in distinct propositions. Nor is it less
evident, that if a complex judgment cousists of sever-
al subjects and predicaies, it may be resolved inio as
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many simple propositions as are the number of dif
ferent ideas compared together. Riches and honory
are afit to elate the mind, and increase the number of our
desires. In this judgment, there are two subjectsand
two predicates: and it is at the same time apparent,
that it may be resolved into four distinct propusitions.
Riches are apit to elate the mind. Ricacs are afit to in--
erease the number of sur desires. And so of honours,

Sec. IL.—T%e prroper Notion of a Compound Propuosi-
tion ascertained.

Logicians have divided these compound proposi-
tions into a great many different classes; but in my
opinion, not with a due regard to their proper defini-
tion. Thus conditionals, casuals, relatives, &Jc. are
mentioned as so many distinct species of this kind,
though in fact they are no more than simple proposi-
tions. To give an instance of a conditional: If e
stone is exposed to the rays of the syn, it will contract
some degree of heat. Here we have but one subject
and one predicate ; for the complex expression, 4
stone exfiosed to the rays of the sun, constitutes the
proper subject of this proposition, and is no more than
one determinate idea. The same thing happens in
casuals. Rehoboam was unhappy, because he followed
evil counsel.  1deny not, that there is here an appear-
ance of two propositions arising from the complexity
of the expression ; but when we come to consider the
matter more nearly, it is evident that we have but a
single subject and predicate.~—7%e frursuit of evilcoun-
sel brought misery upion Rehoboam. It is not enough,
therefore, to render a proposition compound, that the
subject and predicate are complex notions, requiring
sometimes a whole sentence to express them: for in
this case, the comparison is still confined to two ideas,
and constitutes what we call a simple judgment. But
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where there are several subjects or predicates, or
both, as the affirmation or negation may be alike ex-
tended to them all, the proposition, expressing such a
judgment, is truly a collcction of us many simple
ones, as there are different ideas compared. Confin-
ing ourselves, therefore, to this more strict and just
notion of compound propositions, they are all reduci-
ble to two kinds, viz. cofrulatives and dizjunciives,

Sec. I11.—Compiound Profissitions either Copunlative,

A copulative proposition is, where the subjects and
predicates are so linked together, that they may be
all severally affirmed or denied one of another. Of
this nature are the examples of compound proposi-
tions given above.  Riches and honors are afit to clate
the mind, and increase the number of our desires. Avi-
ther kings nor people are exemfit from dewth. In the
first of these, the two predicates may be aflirmed sev-
erally of each subjuct, whence we have four distinet
propositions. The other furnishes an exumple of the
negative kind, where the same predicate being dis-
juined from both subjects, may be also denied of them
I scparate propositions.

Sec. IV.~—0r Disjunctive.

The other species of compound propositions are
those called disjunctives 5 in which, comparing sev-
cral predicates with the same subject, we affirm, that
one of tiiciu necessarily belongs to ity but leave the
particular predicate undetermined. If any one, for
example, says : This world either exists of itself, or is
the work of some all-wise and powerful cause; it is
cvident, that one of the two predicates must belong
to the world ; but as the proposition determines not
which, it is therefore of the kind we call 7 junctive,
Such, too, arc the following: Zhe san cithwr moves
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round the earth, or is the centre about whick the enrth
revolves. Friendship finds men equal, or makes them o,
It is the nature of all propositions of this class, sup
posing them to be exact in point of form, that upon
determining the particular predicate, the rest are of
course to be removed ; or if all the predicates but
one are removed ; that one necessarily takes place.
Thus, in the example above, if we allow the world to
be the work of some wise and powerful cause, we of
course deny it to be self-existent ; or if we deny itto
be self-existent, we must necessarily admit that it
was produced by some wise and powerful cause.—
Now this particular manner of linking the predicates
together, so that the establishing one displaces all the
rest—or the excluding all but one necessarily estab-
lishes that one—cannot otherwise be effected than by
means of disjunctive particles. And hence it is, that
propositions of this class take their names from these
particles, which make so necessary a part of them,
and indeed, constitute their very nature, considered
as a distinct species. But I shall reserve what far
ther might be said on this head, till I come to treat of
reasoning, where the great use and importance of
disjunctive propositions will better appear.

——— - CE————

CHAP. VL

OF THE DIVISION OF PROPOSITIONS INTO SELF-EVI-
DENT AND DEMONSTRABLE,
—t—

Sec, L~—2Design of this Chafiter.

As we are soon to enter upon the third part of logic,
which treats of reasoning—and as the art of reason-
ing lies in deducing propositions whose truth does not
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immediately appear, from others more known—it will
be proper, before we proceed any farther, to examine
a little the different degrees of ¢vidence that accom-
pany our judgments ; that we may be the better able
todistinguish in what cases we ought to have recourse
to reasoning, and what those propositions are, upen
which, as a sure and unerring foundation, we may
venture to build the truth of othcrs.

Sec. 11.—Profigsitions divided into Self-evideat and
Demonstrable,

When any proposition is offered to the view of tie
mind, if the terms, in which it is expressed, are un-
derstood ; upon comparing the ideas together, the
agreement or disagreement asserted is cither imme-
diately perceived, or found to lie beyond the present
reach of the understanding.  In the first case, the
probosition is said to be ac//-rvident, and admits not of
any proof; because abare attention to the ideas them-
stlves produces full conviction and certainty ; nor is
it possible to call in any thing more evident by way
of confirmation.  But where the connexion or repug-
nance comces nhot so vcudily under the inspection of
the mind, there we must have recourse to rcasoning ;
and if, by"a clear sevies of proois, we can make out
the truth proposcd, insomuch that self-evidence shall
accompany cvery step of the procedure, ve arve then
able to demonstrate what we assert ; and the propo-
sition itscll is said to be demonstrable.  When we af«
firm, for instance, that it isimpossible for the same thing
19 be and not to be ; whoever understands the terms
made use of, perccives, at first glance, the truth of
what is asserted ; nor can he, by any efforts, bring
Limsclf to belicve the contrary. The proposition
therelore is selfevident, and such that it is impossible
by reasoning to make it plainer ; because there is no

S
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truth ‘more obvious, or better kiiown, from which, «s
& consequence, it may, be deduced. But if we suy,
ciis svorld had @ begheung ; the assertion is indecd
cqually true, but shines not jorth with the same de-
gree of evidence.  We find great difficulty in conceiv-
ing how the world could be made out of nothing ; and
s not brought to a free and full consent, umll by
u.isomnfj we wnve at a clear view of the absurdiy
involved In the contrary supposition. chce this
progusiticn is of the kind we call demonstrable, inas-
neich as its tepth is not immediately perceived by the
n.ind, but yet may be made appear by means of oth-
eis move kaown and obvious, whence it follows as an
unavoidable consuiucnce.

Sce. ML—i'7u the second cficvation of the Mind is
co.yiited wholly to Intuition.

T'rem what has been said, it appears that reason-
int is cmplove] only ubeut demonstrable proposi-
tiens, and thet enr ntuitive and \Jf-u ident percep-
tiens are tne womate foundation on which it rests.
And now we sce clearlv the reason, why in the Cis-
tincticn of the powers of the understinding, as ex-

ained in the introduction to the treutise, the sccond

ceration of the mind was coniined wiollv to intul-
tive acts. QOur first step, in the way to knowledse,
1s to fuinish ourseives with weas.  VWhen these are
Lhtincd, we next set ourscives to compare them te-
getiner, i order to judge of tnclr arreement or disa-
gwreement. I the relations we are in quest of, lie
nonmediaicly open to the view of the mind, the judy-
ments ex pxcscmrr them are suif

",
¢

cli-evident; and the act
oi the mmd, form® n'r these iudgments, is what we

cali intuition.  But if, upon comparing our ideas to-
gudier; we c.nnet readily and at once trace their re-
lution, it then becoines necessary to employ search
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and examination, and call in the assigtance of seif-ev-
ident truths, which is what we properly term rees.n-
ing. Every judgment, therefore, that is not intuitis .,
being gained by an exercise of the reasoning faculiy,
necessarily helongs to the third eperation of the mind,
and oug;ht to be referred to it in a just division of the
powers of the understauding.  And indeed it is wirn
this view chicfly, that we bave distinguished proio-
sitiens into scli-cvident and demonstrable.  CUr..ev
the first heed ave comprehended all our intuitive jus-
iecnilsy that s, all Lelonging to the second operation
of the mind.  Demotstrable propositions are the
proper province of the reasoning faculty, and cousi-
tute by far the most considerable part of Lhuman
kuowledge.,  Indeed revoon cxtends olio to matters
of cuperience and testimony, wirere tie proct ad-
duced are not of the kind called devionraoraiion. But
I am here only considering the powes of the mincd
as cinployed n tracing the refations Lotween its o't
ideas, inwhich view of things, cvery trme propotition
s demonstrable 3 though very often we find cuiselves
incapuble of discovering and upplyvin ¢ those interme-
ctte ideas upon which the demonstiation depends.

Sec AN =Sdlfevident: Truths the fivst Principles of

‘V\) el ['.'4"'\:. .

Domenutiable propositions, thercfore, helongins
propey to the thod oparation of the mind, T onid,,
for die present dismisg ticm, and retari to Gie con-
savcicuon of self-evident truths. These, as T have al-
ready chseived, furnish the tirst principles of reasop-
ez and it is certain, that it in our researches, we
employ only such principles as lave this character
obf sell-aiden oy and apply them according to the
rules to be alterwards explained, we shall be in no
cunger of errary in advancing from onc discovery to
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another. Tor this I may appeal to the writings of
the mathematicians, which, being conducted by the
express model here mentioned, are an incontestible
proof of the firmness and stability of human knowl-
edge, when built upon so sure a foundation. For
not only have the propositions of this science stood
the test of ages, but are found attended with such in-
vincible evidence, as forces the assent of all whe duly
eonsider the proofs upon which they are established.
Since then mathematicians are universally allowed
to have hit upon the right method of arriving at
truths—since they have been the happiest in the
choice, as v¢ll as application of their princinles—t
may not be amiss to explain here the divisions they
have ziven of self-evident propositions ; tlat, by tread-
ing in their steps, we muy learn something of that
justness and solidity of reasoning, for which they are
50 deseriedly esteemeds

Sce. V—Defiicions a great /m//z to ('/c’:zrness and Lz-

idence it Ao HL "

Tirst, thenit is to Le ¢heerved, th t theg have been
very carelul in asecrtaining thul i¢eas, and hxjhg
the signifizotion: of thelr terms.  For this purpuse
they beg.n with debfiniiions, in which the meunding of
their words is so distinctly explained, thut they can-
vet fail to eeciic in e mind of an ctientive reader
the very swme 1deas as e wincrod to them by the
wiiter. Andindeed anaptic thing, that the clear-
ness and hresistbie evidence of wathematicnl lnowl-
edges i owing o nothing <o much as this care in
laving the founduiion. Where the iolition Letween
any two dens s accuraiely and justly teeced, it vill
not be difficuit for another to comprc_he'ld that volo-
tieny if i setting himecelf 1o discover ity he brings the
Very saine muxa o comparison.  But ify, on the
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contrary, he affixes to his words ideas different from
those that were in the mind of him who first advanc-
ed the demonstration ; it is evident, that as the same
ideas are not compared, the same relation connot sub-
sist, insomuch that a_proposition will be rejected as
falsz, which, had the terms been rightly understood,
must have appeared unexceptionably true. ' A squre,
for instance, is a figure Dounded by four equal right
lines, joined together at right angles. Here the na--
ture of the angles make no less a part of the idea,
than the equality of the sides ; and many properties
demonstraced of the square, flow from its being a re--
tanyrular figure. If, thercfore, we suppose a man
wiio has formed a partial notion of a square, compre-
hending only the quelity of its sides, without regard
to the angles, reucing some demonstration that im-
pitvs wlso this latter consideration ; it is plain he
would reject it as not universally true, inasmuch as
it could not be applicd where the sides were joined
together at vnequal angles.  For this lust figure, on-
swering still to his idea of a square, would be yet
found without the property assigned to it in the pro-
[osinit, But if he comes afterwards to correct his
nolon, and render his idea complete, he will then
readily own the truth and justness of the demon-
straiion,

Sce. V9I—Authematicians by beginning avith them, prs -
ciere @ ready recefition to the truths they advence.

We see, thercfure, that nothing contributes so
much to the impiovement and certainty of human
Laowledge, as the having determinate idess, and
keeping them steady and invaniabic in all our dis-
courses and reasonings zbout them. And on this
w connt it is, that mathematicians, o5 was before -

servedy always bogin by definiog their torms, aad
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distinctly unfolding the notions they are intended to
express.  Hence such as apply themsclves to these
studies, having exactly the same views of things, and
bringing zlways the very same ideas into compari-
son, readily discern the relations between them, when
clearly and distinctly represented.  Nor is there any
more natural and chvious reason for the universal re-
ception given to mathematical truths, and for that
karmony and correspondence of sentiments which
makes the disunguishing character of the lterad of
this class.

See. Vil—The estallishing of Przncz/zlea Yie Second
Stefiin 4,[1‘.‘/1(mafzf(/ Lnowledge.

When they have taken this first step, and ma
kno\\n the .deas, whose relaticns tlu.y intend to in-
vy thelr nexi cure is, to lay down scme self-
tvident truths, which 1y serve as a foundation for
their futire reasonings. Alld here, indeed, they pro-
eeed with remarkable circumspection, admitting no
px'incip'“% but what flow immedictely from their de-
u:.‘ty‘w), and pecessar "y force toemselves upon a
miviin any deyree attoniive to its perceptions.  Thus
acircle is a fijnae {orimed by a right line, moving
round some 4::¢d voint in the same plane. The fix-
U‘ point, round which the line is supposcd tp move,
wad where one ol its exiremities terminates, is called
thc centre of the civcle.  The other extremity, which
Is conciived to Le carried vound, until it returns to
the point \.au,\\, 1t fivst set cul, describes a curve
running into itself, and termed the circuinyirence, All
right lines, dravn fom the centre to the circumfer-
encey are cailed red7. From these debfinitions com-
pared, geometricians derive this self-evident truth,
that the radii "f the same circle are uil egual one 1o -
ciiore Teadl it self-evident, because hothmf* more is
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required, to lay it open to the immediate preception
of the mind, than an attention to the ideas compar-
ed.  For from the very nature of o circle it is plaim,
taat the circnmicrcuce is every where distant from
the critie, by the exact length of the desciibiny fine 5
and that the several radii are in truth nothing more,
than ouc and the same line variously posited within
the ficure.  This short description will, I hope, serve
to give some little insight into the manner of dedue-
ing mathematical principles, as well as into the na-
ture of that evidence which accompanies them.

Sce. VIIL.—Propiositions divided into Speculaetive cid
Practical.

And now I proceed to observe, that in all proposi-
tiens we cither afirm or deny some property of the
idui that constitutes the subject of our jud:ment, or
vwe niaintain that something may be done or cffect-
. The fiest sort is called sfccufutive propesitions,
as in the example incntioned above. e racli of the
zome drele are cll equal wne to anotlicr. The others
ave calied frracticaly for a reason tco «bivious to be
montionerd 3 thus, that a vight Ene may be drawn from
ore foint tw anothery is a proctical preposition ; inas-
wuch as it expresscs that something may be done.

Sce i enece Methemaricad Principles distingidih-
cid tato A coms and Postide s,

From this twofold consideration of propositions,
ariscs the twolold division of mathematical prindiples,
into axfoms and foostulates, By anaxiom they under-
stand any scif-cvident speculative truth : s, that the
whole is grecior than its furts : that (#.1gs cqual to
one and the same t/inyw, ure equal to one another. But
a self-evident firacticul proposition is what they call
& /oviidate. Such ave tiese of Llacld ;5 that a judic
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right line may be continued directly forwards : that o
circle may be described about any centre with any dis-
stance. . And here we are to observe, that as in an
axism, the agreement or disagreement between the
subject and predicate, must come under the imme-
diate inspection of the mind ; so in a fiwstulate, nct
only the possibility of the thing asserted must be cv-
ident at first view, but also the manner in which it
may be effected. But where this manner is not of
itself apparent, the proposition comes under the rio-
tion of the demonstrable kind, and is treated as such
by the geomatrical writers. Thus, to draw a line
Jrom one floint to another, is assumed by Luclid as a
fostulatey because the manner of doing it is so obvi- -
6us, as to require no previous teaching. Butthen it
is not equally evident, how e are to construct an
equilateral triangle. For this reason he advances it
as a demonstrable proposition, lays down rules for
the exact performance, and at the same time proves,
that if these rules are followed, the figure will be.
Justly described.

Sec. X.—.dnd demonstrable Profiositions into Theorems
and Problems.

This naturally leads me to take notice, that as self-
evident truths ave distinguished into different kinds,
according as they are speculative or practical ; so is
it also witn demonstrable propositions. A demonstra-
ble speculative proposition is by mathematicians call-
ed a theorem. Such is the famous 47th proposition
of the first book of the Elements, known by the name
of the Pithagoric theorem, from its supposed inventor,
Pithagoras, viz. That in every right-angled triangle,
the square described ufion the side subtending the right
angle, is equal to both the squares described upion the
&ides cont\ainz'ng the right angle. On the other hand,
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a demonstrable practical proposition is called a firob-
lem ; as where Luclid teaches us to describe a square
ufron a given right line.

Sec. Xi.—Curollaries are obvious deductions from The-
orems or Problems.

Sinice I am upon this subject, it may not be amiss
1 add, thut besides the four kinds of propositions al-
ready mentioned, mutl:cmaticians have also a fifth,
knovn by the name of corollaries.  These are usually
subjoined to theorems or /i roblems, and differ from tl.cin
only in this, that they flow from what is there dereon-
strated, 11«0 obvicus a manner as to discover their
dependence upon the pronosition whence they are de-
duccds alimost as soon as proposed.  Thus Zuclid hav-
ing demonstrated, that in cocry righr-lived triangte, all
the ilrce angles token tegeiliery are equct to tevo yicht
angl-s ; adas, by way of covoilary, that all the tiree
arglos of any one (riangle taken togethery cre coucl to
all ihe three angles of ary otfor (00 gl tuken tosreiher @
which is cvicent at first sight; Loectuse in all cases
they are cquad to tvo vivht ones, and things equal to
two and the sumce thing, are equal to one another.

Sce. XI1.—=S8cholia serves the faoposes of cdnnocations
ora Comnment,

The last tLing: T shall take notice of, in the prac-
tice of the mathematicians, 1s what they call their
scholia, "1 'hey wre indifierently annexed to definitions,
propositions, orcorollaries ; and answer the same pur-
poses as annotations upon a classic author. T'or in
them occasion is taken, to explain whatever may ap-
pear intricate and obscure in a train of reasoning ; 1o
answer objections 5 to teach the applicaticn vi.d uses
of propositions ; to lay open the original and history
of the several discoverics made in the science ; and in

T
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a word, to acquaint us with ajl such particulars as de-
serve to be known, whether considered as points of
curiosity or profit.

Sec. XIII.—T%is Method of the Mathematicians univer.
sal, and a sure guide to Certainty.

Thus we have taken a short view of the so much
celebrated method of the mathematicians ; which, to
any one who considers it with a proper attention, must
needs appear universal, and equally applicable in other
sciences. They begin with definitions. From these
they deduce their axioms and postulates, which serve
as principles of reasoning; and having thus laid a
firm foundation, advance to theorems and problems,
establishing all by the strictest rules of demonstration.
The corollaries flow naturally and of themselves.
And if any particulars are still wanting to illustrate a
subject, or complete the reader’s information ; these,
that the series of reasoning may not be interrupted or
broken, are generally thrown into scholia. In a sys-
tem of knowlzdge so uniform and well connected, no
wonder if we meet with certainty ; and if those clouds
and darknesses, that deface other parts of human sci-
ence, and bring discredit even upon. reason itseif, are
here scattered and disappear.

Sce. XIV . —Self-evident Truths known by the afifrarent
ungvoidable Connexion between the Subject and Pre-
dicate.

But I shall for the present wave these reflections,
which every reader of understanding is able to make
of himself, and return to the consideration of self-evi-
dent propositions. It will, doubtless, be expected, af-
ter what has been here said of them, that I should
establish some criteria, or marks, by which they may
be distinguished. But I frankly own my inability in
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this respect, as not being able to conceive any thing
in them more obvious and striking, than that self-evi-
dence which constitutes their very nature. All I have
therefore to observe on this head, is, that we ought to
make it our first care, to obtain clear and determinate
ideas. When afterwards we come to compare these
together, if we perceive between any of them aneces-
sary and unavoidable connexion, insomuch that it is
impossible to conceive them existing asunder, with-
out destroying the very ideas compared ; we may then
conclude, that the proposition ¢xpressing this relation
is a principle, and of the kind we call self-evident. In
the example mentioned above,the radii of the same circle
are all equal betaween themselves, this intuitive evidence
shines forth in the clearest manner ; it being impossi-
ble for any onc, who attends his own ideas, not to
perceive the equality here asserted.  For as the cir-
cumference is every wherc distant from the centre
by the exact length of the describing line ; the radii
drawn from the centre of the circumfercnce, being
severally equal to this one line, must nceds also be
coual ameong themselves.  If we suppose the radii
unequal, we at the same time suppose the circumi-
ference more distant from the centre in some places
than in others ; from which supposition, as it would
exhibit a figure quite different from a circle, we see
there is no scparating the predicate from the subject
in the proposition, without destroying the idea in re-
lution to which the comparison was made. The same
thing will be found to hold in all our other intuitive
percoptions, insomuch that we may establish this
as an universal crirerion, whereby to judge of, and
distinguish them. I would not, however, be under-
stood to mean, as if this rcady view of the unavoida-
ble connexion between some ideas was any thing
really different from self-evidence. It is, indeed,
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nothing more than the notion of self-evidence a little
unfolded, and as it were laid open to the inspection of
the mind. Intuitive judgments need no other dis-
tinguishing marks, than that brightness which sur-
rounds them ; in like manner as iight discovers itself
by its own presence, and the splendor it universally
diffuses. But I have said enough ol sclf-_vident pro-
positions, and shall therefore now proceed to those of
the demonstrable kind ; which, being gained in conse-
quence of reasoning, natusally leads us to the third
part of logic, where this operation of the understand-
‘ing 1s explained.

BOOXK IIIL
OF REASONING.

e 3 CR——

CiiaP L
¥ RF1SONING IN GINLRAL, AND THE PARTS OF
WHICH IT CONSISTS.

s < P ——

See. L—Remate Relations discovered by means of in-
termediate idoas.

\]I\IT have seen how the mind nrocecds in furnish-
Mg atself with ideas, and framing intuitive percep-
rs.  Let us next inquire into the manner of dis-
covering these more remots relations, which, lying
w a distance from the understanding, are not to be
twed but by means of a higher exercise of its pow-
¢rs. It ofien happens in comparing ideas together,
that thelr agreement or disagreement cannot be dis-
cerined at first view, especially if they are of such a

[
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nature, as not to admit of an exact application one to
another. When, for instance, we compare two fig-
ures of a different make, in order to judge of their
equality or inequality, it is plain, that by barely con-
sidering the figures themselves, we cannot arrive at
an exact determination ; because, by reason of their
disagreeing forms, it is impossible so to put them to-
gether, as that their several parts shall mutually co-
incide.  Here then it becomes necessary to look out
for some third idea, that will admit of such an appli-
cation as the present case recquires; wherein if we
succeed, all difhculties vanish, and the relation we are
in quest of may he traced with ease. Thus right-
Iined figures are ull reducible to squares, by mcans
of which we can mcasure their aveas, and determine
exactly their agreement or disagreenient in point of
magnitude.

Scc. Y.—7%is manner of arriving at Truth and term-
ed Neasoning,

If now it be askad, how any third idea can serve to
discover a relation hetween two oihers ; T answer, by
Leings compared severally with these others ; for such
A connpurison enables us to see how far the ideas, with
which this third is compared, are connected or dis-
joined bLetween thomselves. In the example mean-
tioned abiove, of two right-lined figures, if we compepe
cachof them with sonie square whose area is knovrn,
and find the one exactly equal toit, and the other lews
by a square-inch greater than that of the sccond.
This manner oi determining the relation between any
two ideus, by the invention of some third with whizh
they sy be compared, is that which we call roussi-
120, amd iadecd the chief instrument, by which e
push oon cur discevenics, and enlarge our knowledac.
Fhe grews art dies, i finding out such intermedite
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ideas, as, when compared with the othersin the ques-
tion, will furnish evident and known truths ; because,
as will afterwards appear, itis only by means of them,
that we arrive at the knowledge of what is hidden and
remote.

Sec. H11.-—The farts that constitute an Act of Reason-
ing and a Syllogism.

From what has been said, it appears that every act
of rcasoning necessarily includes three distinct judg-
ments ; two, wherein the ideas, whose relation we
want to discover, are severally compared with the
middle idea ; and a third, wherein they arc themselves
connected or disjoined according to the result of that
comparison. Now as in the second part of logic, our
judgments when put into words, wese called propo-
sitions—so kLere, in the third part, the expressions of
our reasonings are termed syllogisms. And hence it
follows, that as every act of reasoning implies three
several judgments, so every syllogism must include
three distinct propositions. When a reasoning is thus.
put into- word., and appears in form of a syllogism,
the intermediate idea, made use of to discover the
agreement or disagreement we search for, is called
the middle term ; and the two ideas themselves, with
which this third is compared, go by the name of the
ecxiremes.

Sec. IV.—Instance, Man and Accountableness.

But as these things are best illustrated by exam-
pes; let us, for instance, set ourselves to enquire,
sthether men are accountable for their actions. As the
relation between the ideas of man and accountableness
comes not within the immediate view of the mind, our
ﬁ:st care must be, to find out some third idea, that
vill enable us the more easily to discover and trace it
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A very small measure of reflection is sufficient to in-
form us, that no creature con be accountable for Lis
actions, unless we suppose him capable of distinguish-
ing the good from the bad ; thatis, unless we suppose
him possessed of reason.  Noris this alone sufficient.
Tor what would it avazil him, to know good from bad
actions, if he had no {irecJom of choice, nor could avoid
the one, and pursue the other? Hence it becomes
necessary to take in both considerations in the present
case. It is at the same time cqually apparent, that
wherever there is this ability of distinguishing good
from bad actions, and pursuing the on:¢ and avoiding
the other, there also a creature is accountable. We
have then ot a third idea, with which accountableness
is inseparably connected, tiz. reason and lberty ;
wihich arc here to be considered as making up one
complex conception.  Let us now take this middle
idea, and compare it with the other term in the ques-
tion, v¢z. man, and we all know by experience, that it
may be affirmcd of him.  Having thus, by means of
the intermediate idea, formed two several judgments,
v/, that man is flossessed of reason and lioerty ; and
that reason and liberty im/iy accountablencss ; a third
obviously and neeesswnily fullows, viz, that man is ac-
countable for his actizns.  Here then we have a com-
plete actof reasoning, in which. according to what has
been already observed, there are three distinet judg-
ments ; two that may be styled previous, inasmuch as
they lead to the other, and arise from comparing the
middle idea with the two ideas in the question ; the
third is a conscquence of these previous acts, and
flows from combining the e:treme ideas between them-
sclves.  If now we put this reasoning into words, it
exhibits what logicians term a syllogism, and, when
proposed in duc form, runs thus :

Every creature possessed of reason and liberty is accounta-
bl for his actions.
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Man is a creature possessed of reason and liberty.
Therefore man is accountable for his actions.

Sec. V.—Premiscs, conclusion, extremes, middle term,

In this syllozism we may observe, that there are
three «=icval propositions, expressing the three judg-
ments implied in the act of reasoning, snd so dimos.
ed as to represent (hslmctly what pacses within the
mind. in Gracing the more distant relutions of its idcas.
The two first proposxttons answer the two previous
jredzments in reasoning, and are called the fireinise,
becuuse they are placed before e other.  The third
is termed the conctusion, as berng gained in conse.
quence of what was asserted in ti:e premises. We
are also to remember, that the terms cupressing the
two ideas whose relation we cnquire after, as here
man and accountableness, ave in generad, called the r-
tremes ; and that the intcimuodinte idea, by means of
which the relation is traced, viz. @ crewtire fossessed
of reasui and lideiiy, takes the name of the middle rerm.
Hence it follows, that by the fremiscs of a syllogism,
we are always to understand tiie two propositicns,
where the middle term is severally compared with
extremes ; for these constitute the previous judyments,
whence the truth we aic in quest of is by 1'easomng
deduced. The conclusion is, that othcr propositions,
it which the extremes themselves are joined or scpa-
rated, agrecably to what appears 1 pcb the abeve com-
parison.  All this is evndent]y seen in the foregoing
syllogism, where the two first propositions, which
represent the premises, and the third, which makes
the conclusion, are exactly agrecable to the defini-

tions here given.
Sec. VI—7itujor and Aiinor Term, Major and Minor
Profrosition.
Before we take leave of this article, it will be far-
dher necessary 1o observe, that as the conclusion is
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made up of the extreme terms of the syllogism ; :0
that ¢xtreme, which serves as the predicate of the
coaclusion, goes by the name of the major term : the
other exireme, which makes the subject in the sume
proposition, is called the minor term. From this dis-
tinction of the extremes, arises also a distinction be-
tween the premises, where these extienies are sever-
aily compared with the middle term. That proposi-
tion, which compares the greater extreme, or the
predicate of the conclusion, with the middle term, is
called the major firoposition : the other, wherein ti.:
satne middle term is compared with the subject of
the conclusion, or lesser extreme, is called the minor
Jirofiosizion.  All this is obvious from the syllogism
already given, where the conciusion is, man is account-
able for his actions.  For here the predicate, wccouar-
ablc for his aciions, being connected with the middle
term in the first of the two premises. Zvery creature
Jascssed of reason and liberty is accountable for his ac-
ticisy grives what we call the major piroposition.  In
the wceond of the premises, man is a creature frossess-
ed of reason and (Hertu, we find the lesser extreme,
or subject of the conclusion, viz. man, connected with
the sume middle term, whence it is known to be the
minor firofosicionr, T shall only add, that when asyl-
logism is proposed in due form, the m:jor proposition
v always placed first, the minor next, and the con-
clusion last, according as we have done in that oflered
above.

Sec. VII.—Judgment and Propiosition, Reasoning and
Sullugism distinguiched.

Having thus cleared the way, by explaining such
terms, as we are likely to have occasion for in the
progress of this tregtise ; it may not be amiss to ob-
scrve, that though we have carefully distinguished

U
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between the act of reasoning, and a syllogism, which
is no more than the expression of it, vet common
language is not so critical on this head ; the term
reasoning being promiscuousliy used, to signify cither
the judgments of the mind, as they follow one anoth-
¢r intrain, or the propositions expressing these judg-
ments. Nor need we wonder that it is so, inasmuch
as our ideas, and the terms appropriated to them,
are so connected by habit and use, that our thoughts
tall as it were spontaneously into language, as fast as
they arise in the mind ; so that even in our reasonings
within ourselves, we are not able wholly to lay aside
vords. DButnotwithstanding this strict connexion be-
tween mental and verdul reasoning, if I may be allow-
ed that expression, I thought it needful here to dis-
tinguish them, in order to give a just idea of the man-
ner of deducing one truth from another. While the
mind keeps the ideas of things in vicw, and combines
its judgments according to the real evidence attend-
ing them, there is no great danget of mistake in our
reasonings ; because we carry our conclusions no
icrther than thie clearness of our perceptions warrants
us. But where we make use of words, the case is
often otherwise ; nothing being more common, than
to let them pass without attending to the ideas they
represent ; insomuch that we frequently combine ex-
pressions, which upon examination appear to have no
determinate meaning. Hence it greatly imports us
to distinguish between reasoning and syllogism ; and
to take care, that the one be in all cases the true and
just representation of the other. However, as I am
unwilling to recede too far from the common forms
of speech, or to multiply distinctions without neces-
sity, I shall hence forward consider propositions as
representing the real judgments of the mind, and sy I-
logisms as the true copies of our reasonings ; which
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indeed they ought always to be, and undoubtedly al-
ways will be, to men who think justly, and are desir-
ous of arriving at truth. Upon this supposition there
will be no danger in using the words judgment and
proposition promiscuously ; orin considering reason-
ing as either a combination of various judgments, or
of the propositions expressing them ; because, being
the exact copics onc of another, the result will be
all cases the same. Nor is it a small advantage, tiat
we can thus conform to common speech, without con-
founding our ideas, or running into ambiguity. By
this means we bring ourselves upon a [evel with other
men, readily apprehend the meaning of their cxpres-
sions, and can with ease convey our own notions and
sentiments into their minds.

Sec. VIL.—1In a single dct of Reasoring, the Premis-
es must be intuitive Ly

These things premised, we may in the genorel
define reasoning to be an act or cficraion of tive wirid,
deducing some unknown firoftusition, fro other fircvions
ones that are ccident and known. These previous
propositions, in a simple act of reasoning, are only
two in number ; and it is always required that thcy
be of themselves apparent to the understanding, inso-
much that we assent to and perceive the truth of
thiem as soon as proposed. In the syllogism given
above, the premises are supposcd to be self-evident
truths, otherwise the conclusion could not be inferred
by a single act of reasoning. If, forinstunce. in the
major, every creature fossessed of reason ang liberty iz
accountuble for his action®, the connexion between the
subject and predicate could not be perceived by a bare
attention to the ideas themselves; it is evident, that
this proposition would no less require a proof, than
tiv conclusion deduced from it.  In this case, a new
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middle term must be sought for, to trace the connex-
ton here supppsed ; and this of course furnishes an-
other syllogism, by which having established the
proposition in question, we are then, and not before,
=t liberty to use it in any succeeding train of reason-
ing. And should it so happen, that in this second
c<sev, there was still some prcvious proposition whose
tiucit did not appear at first sight ; we must then have
recourse to a third srVogism, in order to lay open
tl:at tiuth to the mind ; because so long as the premis-
es reriain uncertain, the conclusion built upon them
must be s0 too. When-by conducting our thoughts
0 this mauner, we at last arrive at some syllogism,
where the previous propositions are intuitive truths;
ihe mind ¢hen rests in {ull sccurity, as perceiving
hat the several cenclulions it has passed through,
«tand upon the immoveable foundation of self-evi-
dence,y and, wnen traced to their source, terminate
uit.

Ses, IN—Rearouing, in the highest Lixercise of ity on-
ty a Concutenation of Syllogisms.

We see, therelore, that in order to infer a conclu-
sicn Ly asingle act of reasoning, the premises must
Leinwiitive propositions, 3Where they are not, pre-
vicus syllogisms are required, in which case reason-
g beeonies a cemplicated act, taking in a varlety of
SUCeessive stens. This {requently happens in truc-
ing the nicre remote relations of our ideas, where
wany middle terins being culled in, the conclusion
cunnot begniade o, but in consequence of a series of
«viogiss oliowing one amother in train.  But al-
(ilcu 2 I thls concatenation of propositions, those
it form the premises of the Rast syllogism, are of-
ten conblderaoly reneved from self-evidence 5 yet if

ve trace the icasonizg backwards, we shall find them
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the conclusions of previous syllogisms, whose premis-
¢s approach nearer and nearer to intuition, in pro-
portion as we advance, and are found at last to ter-
minate in it. And if after having thus unravelled a
demonstration, we take it the contrary way, and ob-
scrve how the mind, setting out with intuitive pec-
ceptions, couples them together to form a conclusion
—how, by introducing this conclusion into another
syllogism, it still advances one step farther; and so
proceeds, making every ncw discovery subscrvient
to its future progress—we shall then perceive clearly,
that reasoning, in the highest excreise of that facul-
tv, is no more _than an orderly combination of those
simple acts, wiich we have alrcady so fully explain-
cd.  The great art lics, in so adjusting our syllogisms
one to another, that the proposjtions ueverally made
use of, as premises, may be manilest conzequences
of what goes before. Lor as by this me.ne, every
conclusion is deduced frean known and ¢ tablished
teuthis, the very last in the series, how far soever we
corry ity will have no less certainty atlending it, than
the original irtuitive pereeptions themselves, in which
the whole chain of sytlorisms takes its rise.

Sce. Xo—Requires intaitive Cortuinty in every Stofi of
the Progression.

Tlhus we seey that reasoning, beginning with first
principies, rises soadunlly from one judizment to an-
other, and conneets them in such sianner, that cvery
stage ol the progvession brings intuitive certainty
alongr with it. And now “at lengsth we may clearly
understand the definition given above, of this distin-
guishing fuculty of the human mind. Reason, we
have suidy js the ability of deducing unknown truths,
from principles or propositions thut are afready known.
This cvidently appears, by the luregoing wccount,
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where we see, that no proposmon is admitted intogq
syllogism, to scrve as-one of the previous ]udomtnts
on which the conclusion rests, unless it is itselfa
known and established truth, whose connexion with
self-evident principles has been already traced.

Scc. NL—S8cif-evident Truths, the ultimate Foundation
of all Science and Certainty,

There is yet ancther observation which naturally
offers itself, in consequence of the above detail, viz.
that all the knowledge acquired by reasoning, how far
soever we carry our (hsm\ums, is still built upon our '
intuitive perceptions. Towards the end of the Jast
part, we divided propositigns into selfevident and de-
monstrable, and represented those of the self-evident
kind, as the foundation on which the whole super-
structure of human‘scicnce rested. This doctrine is
now abundantly confirmed by what has been dcliver-
ed in the present chapter. Ve have found, that eve-
ry discovery of human reason, is the consequence of
a train of syllogisms, which, when traced to their
source, always terminate in self-evident perceptions.
When the mind arrives at these primitive truths, it
pursues not its enquiries farther, as well knowing, that
no evidence can exceed that which flows from an im-
mediate view of the agreement or disagreement be-
tween its ideas. And hence it is, that in unravelling
any part of knowledge, in order to come at the foun-
dation on which it stands ; intuitive truths are always
the last resort of the understanding, beyond which it
aims not to advance, but possesses its notions in per-
fect security, as having now reached the very spring
and fountain of all science and certainty.
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CHAP. II.

OF THE SEVERAL KINDS OF REASONING, AND FIRST
OF THAT BY WHICH WE DETERMINE THE GENERA
AND SPECIES OF THINGS.

————

Sec. I.—Reusoning Twofeld.

b\' E have cndeavoured, in the feregoing chapter,
to give as distinct a notion as possible, of reasoning,
and of the manner in which it is conducted. Let us
now enquire a little into the discoveries made Sy this
faculty, and what those ends are, vhich we have prin-
cipally in view in the excrcise of it, Al the aims of
human reason may, in the general, be reduced to these
two : 1. To ranlk things under those universal ideas
to which they truly belong ; and 2. To ascribe to
them their scveral attributes and properties, in consc-
quence of that distribution.

Scc. I1~—"The first kind regards the Genera and Sfi -
civs of Things.

Fivst, then I say, that aac greataim of human rea-
son is, to determine the genera and specics of things.
We have seeny in the first part of this treatise, how
the mind proceeds in framin: general ideas. We
have also scen, in the sccond puit, how, by means of
these general idess, we come by univeisal propositions.
Now as in thesc universal propositions, we affirm
some property ¢l a genus or species, it is pluin, that
we cannot apply this property to particular objects,
till we have first deterinined, whether they are com-
prehicnded under that general idea, of which the prop-
erty is affirmed.  ‘T'hus there are certuin properties
boioiging to all even numbers, which ‘nevertheless
cannot be wppiicd 1o any particular number, uutil we
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have first discovered it to be of the species expressed
Ly that general name. Hence reasoning begins with
referrmg things to their several divisions and classes
in the scale of our ideas ; ; and as these divisions are
all distinguished by pecuiiar names, we hereby learn
to apply the terms expressing general conupnons,
to such particular objects, as come under our imme-
diate observation.

Sec. I11.—The Stepis by awhich we arrive at Conclu-
sions of this sort.

Now in order to arrive at these conclusions, by
which the several objects of perceptions are brought
under general names, two things are manifestly ne-
cessary. First, that we take a view of the idea itself
denoted by that general name, and carefully attend
to the distinguishing marks which serve to character |
ize it. Secondly, that we compare this idea with the
object under consideration, observing diligently where-
in they agree or differ. If the idea is found to cor-
respond with the particular object, we then, without
hesitation, apply the general name ; but if no such
correspondence intervenes, the conclusion must ne-
cessarily take a contrary turn. Let us, for instance,
take the number eight, and consider by what steps
we are led to pronounce it an even number. Lirst
then we call to mind the idea signified by the expres-
sion, an even nuwmber, viz. that it is @ number divisible
into two egual fiarts, \We then compare this idea
with the number eigh?, and finding them manifestly
to agree, see at once the necessity of admitting the
conclusion. These several judgments therefore,
transferred into language, and reduced to the form of
a svllogism, appear thus :

. Every number that may be divided into two equal parts,
is an even number.
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The number eight may be divided into two equal parts.
Therefore the nuniber eight, is an even nurber.

See. IV —These steps always followed, though in fa-
niliar cases e do not always attend to them.

I l:ave-made choice of this example, not so much for
the suhe i the coudlrsion, which is olivious enough
and right hove beon obivined without wil that parade
of words 5 but chiclly beenuse itis ol eusy compre-
Iensiony and serves et the sume e Gistnciy lo
¢ilanit the form of vocconing Ly which the unde -
standing condiects Heeil in all instaces of this kind.
And here ity be obocived, that where the generad
idea, to which reciicwar objects are velvriedyis vary
fomiliar to the mind, cnd fregnenty in view 5 ihis
referenee, and the appilcation of the gencral namie,
seem to be mule witiout any ap aratus of revsonimng.
Vo'hen we sce a horse in the liclds, era der in the
strect, we reudily anply the name ol the species ;
halit, and a foedio seqguaintance with the onee
ey suggesting itinstarancously tothe il Ve
ate noty Lo cver, to 1av e on this weceunt, that the
understanding depaets from the veaed rules of just
thirane, A {regnoeni ropetition of acts bugets o hab-
it s and habits are attendod with a certain prompu-
ness ol execution, thet prevents our obsesvihe inc
severad steps and gradations, by which wy course of
action is aecomplished.  Butinotherirstances, where
vie jucie not by preconieacted habits, ws when the
yeneral tlew is very complex, or less faniliar to the
mind ; we wlvavs preceed according to the form ol
reasoning established ahove. A woldsmith, for in-
stinee, who is in doubt as to anv picce of metal,
vhictheritbe of the spucies called godd, first cyamines
s prepertics, and then comparing them with the
pencvad idea signdicd by that namwe, it he find a per-

W
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fect correspondence, no longer hesitates under what
class of metals to rank it. Now what is this, but
following step by step those rules of reasoning, which
we have before laid down as the standards, by which
to regulate our thoughts in all conclusions of this
kind ¢

Sec. V.—T7%e Great Importance of this Branch of
Reasoning ;

Ncr let it be imagined, that our researches here, be-
cause in appearance bounded to the imposing of gen-
¢ral names upon particylar obiects, are therefore tri-
vial and of little consequence. Some of the most
considerable debates among mankind, and such too,
as nearly regard their lives, interest, and happiness,
turn wholly upon this article. Is it not the chief em-
ployment of our several courts of judicature, to de-
termine, in particular instances, what is law, justice,
«nd equity ! Of what importance is it, in many cas-
es, to decide aright, whether an action shall be term-
ed murder or manslaughter 2 We see, that no less
than the lives and fortunes of men depend often upon
these decisions. The reason is plain. Actions, when
once referred to a general idea, draw after them all
that may be affirmed of that idea ; insomuch that the
determining the species of actions, is all one with de-
termining what proportion of praise or dispraise,
commendation or blame, &c. ought to follow them.
t'or as it is allowed that murder deserves death, by
bringing any particular action under the head of mur-
dor, we of course decide the punishment due to it.

sec. V19— 4nd the exact observance of it practised by
DMathematicians.

But the great importance of this branch of reason-
ing, and the necessity of care and circumspection, in
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referring particular objects to general ideas, is still
farther evident from the practice of the mathemat:-
cians. Every one who has read Euclid, Lircws, that
he frequently requires us to draw lines through cer-
tain points, and according to such and such direc-
tions. The figtres then ceresulting are often squares,
parallelograms, or rectangles. Yt fuctid noverong-
poscs this from their bare appearance, but always «c-
monstrates it upon the strictest principles of geome-
try. Noris the method he takes, in any thing dii-
ferent from that described above. Thus, for instance,
having defined a sqﬁarc to be a figure bounded by
four cqual sides, joined together at rivit angles ;
v.hien such a figure arises in any construction previ-
ous to the demonstration of a proposition, i yet nev-
et calls it by that name, until he has <hown that tle
sides are cqualy and all its angles right ones. Now
this is apparently the same form of reusaning we
have before exhibited, in proving cighr to ke an even
number ; as will be evident to any one who reduces
it into a regular syllogism. I shall only add, tha"
when Euclid has thus determined the species of any
fizzwre, he is then, and not before, at lilerty to ascribe
to it all the properties already demonstrated of that
figure, and thereby render it subservient to the future
course of his reasoning.

Sec. VII.—Fired and invariable Idcas, with a steady
apiplication of Names, renders this fiart of Knowl=dge
both susy and cortain.

Having thus sufficiently explained the rules by
which we are to conduct ourselves, in ranking par-
ticular objects under general ideas, and show their
conformity to the practicc and manner of the mathe-
maticians ; it remains only to observe, that the true
way of rendering this part of knowledge both easy
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and certain, is, by habituating ourselves to clear and
determainne idess, and keeping them steadily annex-
ed to theic respective names.  For as all our aim is,

0 ..lu)‘" c-encral words aright, if these words stand
for invarbic ideas, that are perfectly known to the
mind, and can be readily distinguished upon occasion,
there will be little danger of mistake or error in our
reaconinrs,  Let us suppose, that by examining any
chicct, aind currying our attention successively from
ene part to wnoiliery we have acquainted ousselies
wiih the several particulars observable init. It among
these we find such as constitufe seme general e,
franed and settled beforehand by the understanding
and Cisineruished by a particular name ; the resem-
Lisiice, tuus vown and perceived, nccessarily deter-
n.incs the species of the object, and thereby gives it
arightio the name by which that species is called.

T'kus, four equal sides, joined together at right an-
cles, moke up the notion of a square. Astis isa
fized aud invariable idea, without which the general
nanve cannot be applied, we never call any particuiar
ﬁgure a < ware, until it appears to have these scverel
e nihtions ; and contrarily, wherever a figure is found
with tiese conditions, it necessarily talkes the name
of a ucre. The same will be found to held in all
our ¢ her revsonines of this kind; where nothing can
create any diltculty but the want of settled ideus—

1f, for instance, we bave not detzrmined within our-
selves, the previse notion denoted by the word wan-
slaughieryit ot be inupossible for us to decide, wheth-

er any pairtici'as action ought to bear that name:
ticauss, however nicely we examine the action itsclf,
st being stranzers ‘o the eeneral idea with which it
is to be cuin: saceds we are uttcrly unable to judge of
their agecement or Jisugreement. But if we take
eare {0 r=nove this vustucle, aad distinctly trace the
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two ideas under consideration, all difficulties vanish,
and the resolution becomes both easy and certain,

Sce. Vill.—By suck a Conduct, Certainty and Demon-
stration might be iitroduced into other Parts of Kocu!-
edre as will as Hluthematics.

Thus we see «f what importance it is, towards the

we accustem ourselves to clear and determinate ideas,

_and a steady epolicadon of words.  Nor is this so ea-
sy a task us vome may, perhaps, be apt to imagine ;
it requiving both a coraprehensive understanding, and
crout command of wticntion, to scttle the precise
bovds of our 1d-as, when they grow to be very com-
piex, and include a muliitude of particulars. Ny,
and after these Hats are duly hixed, there is a cer-
tain quucbine s, of taoaohit and extent of mind requir-
ed towards hecping the several parts in view, that in
v our ideus one with another, none of them
uey be overdsched Yet oupht not these difficulties
to disconrage us; thougn wreudy they are not unsur=
mouniable, wnd the wvaitages arising fienn success
vill ainply reeompenee our toil. The certainty and
cagy application ot m dhoraatical knowledize is whol-
v owing; to the cract observatice of this rule.  And
I am arpt to imaging, that if we were to employ the
suine care abotie wi oour other ideas, as mathemati-
ches have done ahout those of naibier and magni-
e oy by fermiding dwn ine exact cembinations, and
distinguishins tes ¢ combinations by particular names,
in order to heep thom steady and invariable ;5 we
woull soon have it in our puwer to introduce certain-
ty and deuicustiation into other purts of human
ko ledse,

Corann
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CHAP. IIL

©F REASONING AS IT REGARDS THE POWERS AND
PROPERTIES OF THINGS, AND THE RELATIONS
OF OUR GENERAL IDEAS.
— $ B
Sec. L——T%e Distinction of Reasonings as it regards the
Sciencesyand as it concerns common Life,

R/b E come now to the second great end which men
have in view in their reasonings, namely, the discov-
ering and ascribing to- things their several attributes
and properties. And here it will be necessary to
distinguish between reasoning, as it regards the scil
ences, and as it concerns comman hfe.  In the scien-
ces, our reason is emploved chiefly about universa-
truths, it being by them ajone that the bounds of hu-
man knowledge are enlarged. Iience the division of
things, into various classcs, called otherwise genera
and species. For these universal ideas, being set up
as the representatives of many particular things,
whatever is affirmed of them, may also be affirmed uf
all the individuals to which they beiong. Murder,
for instance, is a general idea, representing a certain,
species of human actions. Reason tells us, that the
punishment due to it is deatk. Hence every particu-
lar action coming under the notion of murder, has the
punishment of deat allotted to it. Here then we ap-
ply the general truth to some obvious instance, and
this is what properly constitutes the reasoning of com-
mon life. Formen in their ordinary transactionsand
intercourse one’ with another, have for the most pait
to do only with particular objects. Qur friends and
relations, their characters and behaviours, the con-
stitution of the several bodies that surround us, and
the uses to which they may be applied, are what
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-chiefly engage our attention. 1In all these we reason
zbout par-icular things ; and the whole result-of our
reasoning is, the applying the gencera! truths of the
scictices to the ordinary transacticns of human life.
When we see a viper, we avold it. Wherever we
have occasion for the forcible action of water, to move
a body that makes consilirable resistince, we take
care to convey it in such a manner, that it shall fall
upon the object with impetuosity. N+« all this hap-
Pens, in consequence of our familiar and ready appli-
cution of these two genceral truths @ the bite of @ vifier
18 mortal: wwater fullvig on a body with imj:tunsitu acts
very forcibly towards setting it in motion.  Inlike man-
ner, if we sct ourselves to consider any particular’
-character, in order to determine the share of praise or
dispraise that belongs to it, our great concern is, to
ascertain exacily the proportion of virtue and vice.—
‘Tlic reason is sbviows. A just determination, in all
cases of this kind, depends entirely upon an applica-
tion of these maxims of movality : virtuous actions
deserve firuise : vicious actions deserve blame.

Sce. IL.=—TVe Stepis by which we firoceedin the Reason-
tng of common Life.

Hence it appears, thal reasoninyg, asit regards com-
mon life, is no more than the ascribing the general
propertics of things to those several objects with
which ve are immediately concerned, according as
they are found v he of thaot particular division or class
o which the properties belongy.  The steps, then, by
which we procecd, are manifestly these @ Livst, we
refer the object under consideration to some general
idea or cluss of things. e then recollect the sev-
cial attributes of that general idea ; and, lastly, as-
ciibe all ilinse attributes to the presentobject. Thus
ii considzring the character of Sempironiusy if we find
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it to be of the kind called virtuous ; when we at the
same time reflect, that a virtuous character is deserv-
ing of esteem, it naturally and obviously follows, that
Sempronius is so too. These thoughts put into a Sul-
/ogism, in order to exhibit the form of reasoning here
Tequired, runs thus :

Every virtuous man is worthy cf estcem.

Sempronius is 2 \iriucus man

Therefore Semprorics is woriny of csteom.
Sec. Hl.—T7he Connexion and Deiicideiice of the twe

grand Branches of iicusoning one upion another.

By this sn/logism it appears, that before we alirm
any thing of a particular object, that object 1.ust be
referred to some general idea.  Semfronius is proe
nounced worthy of esteein, only in conscquence of his
being a virtuous mun, or coming under that general
notion. Hence we see the necessary connexion of
the various parts of rcuicning, and the dependence
they have one upen anctlier. The determining the
genera and species of things is, as we hove said, one
exercise of human reason ; and here we find that this
exercise is the first in order, and previous to the oth-
er, which consists in cscribing to theim thelr powrs,
properties, and rclaticis,. But when we have taken
this previous step, and brought particular objects un-
der general names; as the properties we ascribe to
them are no other than those of the general idea, itis
plain, that in order to a successful progress in this
part of knowledge, we must thoroughiy acquaint cur-
selves with the several relations and attributes of these
our general ideas. \Vhen this is done, the other part
vill be easy, and require scarce any labour cf thought,
as being nc more than an appiicution of the general
form of reasoning represented in the foregoing syllo-
gism, Now, as we have already sulicientiy shown,
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how we are to proceed in determining the genzra and
species of things, which, as we have said, is the pre-
vious step to this second branch of human knovwiedse;
all that is farther wanting {0 a due explanation ol it
is, to offer some considerations, as to the manner of
investigating the general relations of ourideas. This
15 the highest excrcise of the powers of thie under-
standing, and that by means whercof, we arrive at the
discovery of universal truths ; insomn=h thet our de-
ductions in this way, constitute that particular sjecies
of reasoning which, we have belore said, regards prin-
cipaily the sctences.

Scc. IV .—=Two things required to rake a good Reasa

oner.

But that we may conduct our thoughts wiih some
order and method, we shall begin with observing, that
the rclations of our general ideas are of two kinds.
Lither such as iminediately discover themseives, tpon
comparing the idcas one with another; or such, as
being more remote and distant, require art and con-
trivaince to bring them into view. The reiations of
the fivst kind, turnish us with intuitive and self-evident
ttutiis @ those of the sgcond are traced by reasoning,
and a due appliccvion of intermediate ideas. [t is of
this last kind thai we ame to speak here, having dis-
patched what was necessary with regard to the other
in the second part.  As therefore, in tracing the mere
distant relations of things, we must always have re-
course to intervening irlcas, and are more or less suc-
cessful in our researches, according to our acquain-
tance with these ideas, and ability of applying them :
it is evident, that to make a good reasoner, two things
are principally required.  First, an extensive knowl-
cdige of those intermediate ideas by mcuns of which
tnngs may be compared one with another.  Sccunil-

X
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ly, the skill and talent of applying them happily, inall
particular instances that come under consideration.

Sce. V. —Fzrst, an extensive Knowledge of intermedi-
ate Ideas.

Tirst,  sav, that inorder to our successful progress
in rcasoning, we must have an extensive knowiedge of
those intermediate ideas by means of which things

mav be compared one with another. For as itis not
(very iden that will answer the purpose of cur enqui-
1.'\,a, but such cnly as are pecutiarly related to the ob-
jeets about which we reuscn, so as by a comparison
vith them, to furnish evident and known txuths,
‘nothing is more aparcit, than that the greater vari-
ety of conc cpticns we can call into view, the more
'mclv we are to find some among them that will help

5 to the truths here required. And indeed it is found
to Lold in cupericnce, thatin preportion as we enlarge
our, view of thmgs, and grow acqlumtnd with a mul-
titude of different objects, the reusoning qualkity gathe
-ers strength. For by extending cur sphereof knowl-

edge, the mind acquires a certuin force and penetra-
tion, as ])L""" accustomed io c:amine the several ap-
pearances of its idcas, and observe what light they
cust one upon anothcer.

Sec. V1.— 7o excel in amy o> Branch of Learning,
we must in general be acquainted wirh the whole cir-
cirgf rrs and Sciences.

And this T tale to be the reason, that in order to
excel remarkebly in any cnc branch of learning, it is
necessary to have at least s geiteral acquaintance with
the whole circle of urts and sciences.  The truth of
it is, all the varvious divisions of human knowledge are
very neerty pelated among t! 1<:mseh es, and innuimer-
wiaie instances serve to il raie and set off each cib-
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er. And although it is not to be dinicd. that by an
ebstinate application to gne branch of study, a man
may make considerable progress, and acquire scnie
degree of eminence in it ; y: <t Liis views will be alwavs
narrow and contracted, and he will want that masteriy
discernment which not only enables us.to pursuc our
discoveries with ease, butalso in laying them ojiento
others, to spread a certain brightress around then:.
1 would not, ‘however, here be undersicod to mean,
that a gencral knowledge alone is sufficient for all tac
purposcs of reasoning. I only recommend itas prop-
er to give the mind a certain sagacity and Guickue s,
and qualify it {or judging aright in the ordinury oc-
ourrences of fife.  But when our reasoning l‘u’...lds a
])ulU(_llldl‘ SCICne, it is farthor NeCes->ury,y tost v
more nearly acquaint ourselvegs with whatever reiates
o that scicnce. .\ genaral knowled e 15 a goud pre-
paraiicih, nhd enables us to proceed with case nnd .-
pediiinn in whatever branch ol loarning we appiy to.
Dut then in the minote and intricite guestions of wiy,
sclenee, we are By no mieans quaiiiied to reason with
advant: e, until we have perle tly musterad e see-
cace o which they bkl')‘\f); it being henew chicfly
that we are furnished with those interincdiate ideus,
whiich lead to a just and successlul suiution,

Sec. VIL.—11%y Aluthematicians sometimes answer not
the exfrectation their great leariing ruises,

And here, as it conies so naturally in my way, [
cannot aveid teking notice of an obsarvation that is
frequently to be ruct with, and seems to carry in it ut
fist sicht something very strange and unaccountable.
1L i, in short, this, that mathematictans, even such as
ave ollowed to exeol in their own prof:ssion, and to
have discovered themselves perfect muiersin the art
of rcasoning, have not yet been always happy in treat--
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ing upon other subjects ; but rather fallen short, not
only what might naturally have been expected from
themn, but of many writers much less exercised in the
rules of the argumentation. This will not appear sv
very extraordinary, if we reflect on what has been
binted above. Mathematics is an engaging study :
and men who apply themselves that way, so wholly
plunge into it, that they are for the most but little ac-
quainted with other branches of knowlédge. When,
therefore, they quit their favorite subject, and enter
upon others, that are in a manner new and strange to
them, no wonder if they find their invention at a stand.
Lecause, however pcrfect they may be in the art of
reascning, vet wanting here those intermediate ideas
which are necessary to furnish out a due train of pro-
positions, all their skill and ability fails them. Fora
bare knowledge of the rules is not sufficient. We
must farther have materials whereunto to apply them.
And ~vhen these arc once obtained, then it is that an
" able reasoner discovers his superiority, by the just
chcice he makes, and a certain masterly dispositiony
that in every stcp of the procedure carries evidence
aud cenvictien clony with it. And hence it is, that
such motnematictans as have of late years applied
themseives to otier sciences, and not contented with
a supeiiiciel hnowledge, endcavoured to reach their
iraost recesses 3 ostch matheimaticians, I sav, have
L¥ more stvength of mind, and » happy applicatien of
seoetrical teasoning, carticd thcii discoteries far
Lerond wint wus heretofore judged the utmost limits
of bumen knowledge. This is a truth abundantly
ki to all who are acquainted with the late woi-
dzifol npeverments inonatural pliloscphy.
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See. VIIT.—Secondly, the Skill of applying Intermediate
Ideas happily in particular instances.

I come now to the second thing required, in order
to a successful progress in reasoning, namely, the skill
and talent of applying intermediate ideas happily in
all particular instances that come under consideration.
And here T shall not take up much time in laying
down rules and precepts, because T am apt to think
they would do but little service. Use and exercise
are the best instructors in the present case: and
whatever logicians may boast, of being able to form
perfect reasoners by book and rule, yet we find by
cxperience, that the study of their nrecepts does not
always add any great degree of strength to the un-
derstanding.  In short, ’tis the habit alone of reason-
ing that maekes a reasoner.  And therefore the true
way to acquire this talent, is, by being much conver-
sant in those sciences where the art of reasoning is.
allowed to reign in the greatest perfection. Henceit
was, that the ancicnts, who so well undersivod the
manner of forming the mind, always began with
mathematics as the foundation of thej philosophical
studics. IHere the understanding is by degrées bab-
ituated to truth, contracts insensibly a certain fond-
ness for it, and learns never to yicld its assent to any
proposition, but where the evidence is sufficient to
produce full cenviction.  Tor this reason Plaso has
called mathematical demonstrations the cathartics or
purgatives oi the souly as being the proper means to
cicunse it from errory and restore that natural exer-
cisc of its facultics in which just thinking consists. And
indeed 1 belicve it will be readily allowed, thatno sci-
unce furnishes so many instances of a Lappy cheice
ot intermediate ideas, and a dextrous upplication of
theny, for the discovery of tiuth aud ehlacgemant of

knowlcdge.
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Sec. IX.—T7%e Study of Alathematical Demonstrations
of great avail in this respect,

If, therefore, we would form our minds to a habit
of reasoning closely and in train, we cannot take any
more certain method, than the exercising ourselves
in mathematicai demoristrations, so as to contract a
kind of familiarity with them; “ not that we look up-
on it as.nccessary, ((fo. use the words af the great
Mr. Locke) that all men should be deep matheina-
ticians, but that, having got the way of reasoning
which that study nccessariiy brings the mind to,they
may be able to transter it to other parts of knowledge,
as they shall have occasion. For in all sorts of reas-
oning every single argument should be managed asa
mathematical demonstration, the connexion ond de-
pendence of ideas should be followed, till the mind is
brought to the source on which it bottoms, and can
trace the coherence through the whole train of proofs.
It is in the general observable, that the facultics of
our souls are improved and made useful to us just -
ter the same manner as our bodies are.  Would you
have a man write or paint, dance or fence well, ot
perform any otlicr manual operation, dextrously and
with ease? Let him have ever so much vigour and
activity, suppleness and address natuially, yct no body
expects this from him, unless he has becen used to it
and has employed.time and pains in fashioning and
forming his hand, or outward parts to these motions.
Just so it is in the mind ; would you have a man reas-
on well, you must use him to it betimes, esercise his
mind in observing t\.e connexion oi ideas, and follow-
ing them in troin.” Nothing does this better than math-
ematics ; wihich, thercfore, I think should be taught
all those who have the time and oppertunity, not so
much to make them mathematicians, as to make
them reasonable creatures; for though we all call
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ourselves so, becausc we are born to it, if we please ;
yet we may truly say, natsre gives us but the seeds of
it. We arc born to be, it w please, ratjonal creatures ;
but ‘tis use and excrcise oniy that makes us so, and
we are indecd so, no farther than industry and appli-
-cation has carried us.”  Conduct of the Understanding.

Sec. X.—s also of sich Authors on other Subjects, as
aire distinguished for Strengilt and Jusiness of Reas-

(,‘/L,;[')/‘,

Lut although the study of mathematics be, of all
others, the most useful to form the mind and give it
an curly relish of truth, vt ought not other parts of
philusophy to be neglected.  Yor tiicre also we meet
with many opportunities of ¢xercising the powers of
tie understanding ; and the varicty ol subjects natur-
ally lead us to obscrve all those different turns of
thinking that arc peculiarly adapted to the several
ideas we exaniine, and the truths we search after.—
A mind thus trained, acquires a certain mastery over
its own thoughts, insomuch that it can range and
model them at pleasure, and cull such into view as
best suit it5 present designs.  Now in this the whole
art of reasoning consists, from among a great variety
of diffcrent ideas, to single out those that are most
proper for the business in hand, and to lav them to-
‘gether in such order, that from plain and easy Legin-
Lings, by geatle degrees, and a continual train of evi-
dent truths, we may be insensibly led on to such dis-
cosveris, as at our first sctting out, appeared beyond
the reach of the human understanding.  For this pur-
Juse, besides the study of mathematics before recom-
mended, we ought to apply ourselves diligentiy to the
vowding of such authors as have distingurshed thems-
selves (or strength of reasoning, and a just wnd acou-
r.te manner of thinking. Loi it is vbservesble. that
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a mind exercised and seasoned to truth scldom rests
satisfied in a bare conternplation of the arguments
offered by others, but will be frequently essaying its
own strength, and pursuing its discoveries upon the
plan it is most accustomed to. Thus we insensibly
contract a habit of tracing truth from one stage to an»
other, and of investigating those general relaticns and
properties which we afterwards ascribe to particular
things, according as we find them comprehend.d un-
" der the abstract ideas to which the properties beionz,
And thus baving particularly shown how we are to
distribute the several objects of nature under gencral
ideas, what properties we are to ascribe to them-in
consequence of that distribution, and how to trace and
investigate the properties themselves; I think I have
sufficiently explained all that is necessary fowards &
due conception of reasoning, and shall therefors here
conclude this chapter.

el ..’ C———

CHAP. 1V,
OF THE FORMS OF SYLLOGISMS.

— G

Sec. 1.—T7he Figures of Syllogisma,

HITHERTO we have contented ourselves with a
general notion of syllogisms, and of the parts of which
they consist. It is now time to enter a little more
particularly into the subject, to examine their various
forms, and to lay open the rules of argumentation
proper to each. In the syllogisms mantioned in the
foregoing chapters, we may observe, that the middle
term is the subjeet of the major proposition, and the
predicate of the minor. This disposition, though the
most natural and obvious, is not, however, necessary ;
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it frequently happening that the middle tcrm is the
subject in both the premises, or the predicate in both ;
and sometimes, directly contrary to its disposition in
the foregoing chapters, the predicate in the major, and
the subject in theminor. Hence the distinction of syl-
logisms into various kinds, called figures by log1c1an=;
Vor figure, according to their use of the word, is nothi-
ing else but thie order and disposition of the middle
termin any syllogism. And as this disposition is,
we see, four-fold, so the figures of syllogisms thence
arising are four in number. When the middle term
is the subject of the major proposition, and the predi-
cate of the minor, we have what is calicd the first fig-
ure, If on the other hand, it is the jacdicate of both
the premises, the syllogism is said to be in the second
Sigure.  Again, in the third fizure, the middle term is
the subject of the two premiscs.  Andlastiy, by mak-
ing it the predicate of the major, and subjcct of the
minor, we obtain syllogisms in the fuurth /,5 wre,

Sce. IN—The Moods of Sullugisns.

But besides this four-fold distinction of syllogisms,
there is also a farther subdivision of them in every fig-
urce, arisine from the guantity and ¢ uu/i/y, as they are

called, of the pmpo\'it}uns B\ quantity we mean t.hc
consideration ol propositions as universal or paltlcu-
lar, by quality as aflirmative or negulive.  Now as in
alt the secveral dispositions of the middile term, the
propositions, of which a syllogism consists, may be
cither universal or partlculal. affirmative or negative ;
the due determination of these, and so putting them
together as the Jaws of argumentation require, con-
stitute what lovictans call the moods of syllogisms.—
Of these moode there are a determinate number to
every figure, including all the possnble ways in which
propusitions difiering in guantity or quality can be
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combined, according to any disposition of the middle
term, in order to arrive at a just conclusion. The
shortness of the present work will not allow of enter-
ing into a more particular description of these several
distinctions and divisions. I shall therefore content
myself with referring the reader to the Porz Royalart
of thinking, where he will find the moods and figures
of syliogisms distinctly explained, and the rules prop-
vr to each very neatly demonstrated.

Sec. IIl.—Zvwidation of the other Divisions of Syllo-
gisms.,

The division of syllogisins, according to mood and
figure, resnects those especially, which are known by
the name of plain simple syllogisms ; that is, which
are boundead to three propositions,all simple,and where
the extr=mes and middle term are connected, accord-
ing to the rules laid down above. But as the mindis
not tied down to any one precise form of reasoning,
but sometimes makes use of more, sometimes of few-
er preiises, and often takes in compound and condi-
tional propositions, it may not be amiss to take notice
of the diffcrent forms derived from this source, and
explain the rules by which the mind conducts itself
i the use of them.

Sec. IV.—Conditional Syllogisms.

When in any syllogism, the mojor is a conditional
proposition, the syllogism itself is termed conditional.
Thus:

If there is a God, he ought to be worshipped.

But there is « God :

Therefore he ought to be worshipped.

In this example, the major or first propositicn, is
We see, conditional, and thercfore the? syllogism itself
is also of the kind called by that name. And here we
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are to observe, that all conditional propositions a:c
made up of two distinct parts; one expressing the
condition upon which the predicate agrees or disagrees
with the subject, as in this now before us, if thereis «
God ; the other joining or disjoining the said predi-
cate and subject, as here, ke ought to be worshipped.
The first of these parts, or that which impiies the
condition, is called the antecedent ; the second, where
we join or disjoin the predicate and subjert; has the
name of the consequent,

Scc. V.—Ground of Illation in conditional Syllogisms.

These things explained, we are farther to observe,
that in all propositions of this kind. supposing them
to be exact in point of form, the rciation between the
anteccdent and consequent, must ever be true and
real ; that is, the antecedent must always contain
somne certain or genuine condition which necessurily
implics the consequent 5 lur otherwise, the proposition
ftselt will be fulse, and therefore ought not to be ud-
mitted into our reasonings.  lHence it follows, that
when any conditional proposition is assumed, if we
admit the antecedent of that proposition, we must, at
the same time, necessarily admit the consequent :
but if we reject the consequent, we are, in like man-
ner, bound to reject also the antecedent.  For as the
antecedent always expresses some condition which
necessarily imphes the truth of the consequent; by
admitting the antecedent, we allow of that condition,
and therefore ought also to admit the consequent. In
like manner, if it appears that the consequent ought
to be rejected, the antecedent evidently must be so
too ; because, as we just now demonstrated, the ad-
mitting of the antecedent would necessurily imply the
wlmission also of the consequent.
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Sec. V1—T7he two Moods of Conditional Syllogism.

From what has been said, it appears, that there are
two ways of arguing in Aypothetical syllogism, which
lead to a certain and unavoidable conclusion. For as
the major is always a conditional proposition, consist-
ing of an antecedent and a consequent ; if the minor
admits the antecedent, it is plain, that the conclusion
must admit the consequent.  This is called arguing
from the admission of the antecedent to the admission
oi the consequent, and constitutes that mood or spe-
c.<s of hypothetical syllogisms, which is distinguished
in the schools by the name of the modus fonens, inas-
much as by it the whole conditional proposition, both
antecedent and conseyuent, is established. Thus,

If God is infinitely wise, and acts with perfect freedom, he
dees nothing but what is best.

But God is infinicely wise, and acts with perfect freedom :

Therefore he does nothing but what is best.

Here we see the antecedent or first part of the con-
citional proposition is established in the 7 /nor, and the
consequent or second part in the conclusion ; vhcnce
tie syliogism itself is an example of the modus proncre,
But if now we on the contrary suppose, that the minor
rejects the conscquent, then it is apparent, that the
conclusion niust also reject the antecedent. In this
case we are said to argue from the remial of the
cenizedqueznt, to the removal of the antecedent; and
the pasiicular mood or species of syllogism thence
ansing 1s calicd by logidians the modus toll-ns ; because
inA it, both antececent and consequent are rejccied or
laken away, as appears by the following exaniplic:

If G x1 were not a Ecing of infinite goodness, neither would
be consult 1 hanpiness of his crea ures.

Buat Goa dies consult dhe happiness of his creatures :

sardors Hods e beng of mianite goodaess.
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Sec. VIl.—They include all the Legitimate Ways of
Arguing.

These two species take in the whole class of con-
ditional syllogisms, and include all the possible ways
of arguing that lead to a legitimate conclusion ; be--
cause we cannot here proceed by a contrary process
of reasoning, thatis, trom the removal of the antece-
dent to the removal of the consequunt, or from the
establishing of the cunsequent to the establishing of
the antecedent. For although the antecedent always
epresses seme real condition, which, once admitted,
uzcessarily 'minlics the consequent, yct it dees not fol-
luv, that there 1s therefore no other condition ; and if
sy then, alter ramioving the antecedent, the conse-
uent may still held, because of somic olier determi-
netion that infers it. When we say @ If ¢ stone is
crjiused wome time to the roys of the wun, it will contract
a certuin degree of heut 5 the provosition is certainly
true, and, wdmitting the antecedont, we must also ad-
mit the conseraent. But as there are otier ways by
vwhich a stone may gather heat, it will not follow from
the ceasing of the before-mentioned condition, that
therclore tie conscauent cannot take pluce.  In oth-
e words, Wo cannot wrgue, but the stone has not been.
cxposcd to the rays of the sun g ther, fore ncither has i
any daeoree of Lect o incsmuch as there are a great
many ocher ways by which heat might Lhave been
communicated to it And i we cannot argue from
tlic remionval of the antecedent to the emoval of the
consequent, no G o we [rom the admission of
tne consequent to the adnission of the antecedent.
Berausey os the conseguent may flow from a gieat
vinicty of diticrent snpposiiions, the allowing ol it
does not Cetermine thie precise supposition, but only
that some of them anust take plece.  Plus in the
foregoitr provosiicns, if e stone 18 exfroccd sonie tine
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20 the rays of the sun, it will contract a certain degree +f
heat : admitting the consequent, viz. that it has con-
tracted a certain degree of heat, we ave not therefore
bound to 2dmit the antecedent, that i¢ has been some
bime expiosed to th- rays of the sun ; because there are
many oti:er causes whence that heat may have pro-
ceeded. These two ways of arguing. thercfore, hold
not in conditional syllogisms. Indeed, where the an-
tecedent cxpresses the only coadition on which the
consequent takes place, there they may be applied
with safety ; Leecause, whiorever that condition is not,
we are sure that neither can the consequent be, and
so may argue from the removal of the one to tae re-
moval of the other; ws, onthe contravy, whereverthe
censecuent Loldy, jt is certain that the condition must
also taxe place ; which shuiws, that by establishing the
conseguent, we at the same time establish the ante-
cedent. But as it is a very particular cose, and that
happens butseldoin, it cannot be extended into @ gen-
eral ruie, and therefore affords no any steady and
universal giound of reasoning upon the two forego-
ng suppositions,

Sec. VIIL.—=Tiie Jiunner of Arguing in Disjunctive

Sulineisms.
HUCE

As from the major’s being a conditional propositiony
we obtain the spocies of conditional sylogisms ; so
where it is a disjunctive propusition, the syllogism, to
which it belongs, is culled disjuncrive, as in the fol-
lowing example

The woild is either self-existent, or the work of some finite
or of sumne infinite bemg.

But it is not sc!f-existent, nor the work of a finite being:

Therefore it is the work of an infinite being.

Now a disjunctive proposition is that where of sev-
eral predicates we affirm one necessarily to belong to
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the subject, to the exclusion of all the rest, but leave
that particular one undetermined. Hence it follows,
that as soon as we dctermine the particular predicate,
2l tiie rest are of course to be rejected ; or if we re-
ject all the predicates but one, that one necessarily
takes place. \When, therefore, in a disjunctive sviln-
gism, the several predicates are enumicrated in the
ajor—t the miswr estil] st es unv one of these pre-
dicates, tice croaclusion ought to remave all the rest ;
or ify in the miner, all the prodicates bat one ave re-
moved, the conclusion must i.ceessarily esiailish that
one. Thus in the wisjunc e syl yisin given above,
the major affirms one of three predicates to belong to
the carth, viz. sc//= viveace, or thiat it is tie work of @
Sinitey ov that it is the work of w éfinite being,  Two
of these prodicates are removed n the zilner, viz. self-
existence, avd the work of u ginite being.,  lience the
conclusion necessarily ascribes to it the thivd predi-
cate, and aflirms, thatit is the « &k of an infinite being,
If now we give the syllogism another turn, insomuch
that the minor may establish ouc <! the predicates,
by affirming the earth to be the fooluction of an irf-
nite being—then the conclusion must remove the other
two, asscrting it to be ncither scf>ecistons, nor the
ark of @ finite buing.  ‘These are the forms of reas-
onitg in this specics of syllogisms, the justness of
which appears at first sight 5 and that there can be no
other, is cvident from the very nature of w distunctive
proposttion. ’
See. TN —Toprernfoct or mutilated Svilugisms.

In the several kinds of syllogisms hitherto men-
tinned, we may osserve, that the parts are comiplete s
that is, the three propositions of which they consist

are represented in form. But it often havpens, that
scine one of the pramnises is hotonly an cvidant truth,
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Sec. Xl.—Ground of Regsoning in immediate Congs-
gucences.

But there is another species of rcasening with 7o
propositions, whicl seems to be complete in itselt, and
where w¢ admit the conclusion, without supposing anv
tacit or suppressed judgment in the mind, trom whivn
it foliows sviogistically.  This happens between pro-
nositions where the connexien is such, that the ad-
mivsion of the one, necessariiy, and at the first s,
implics the admission also of the other. Torif it sn
fails ont, that the proposition, oi whish the other de-
pends, is sclf-cvident, we contcnt ourselves with
ly atfirming ity oudinfer thut other by a direct concia-
sion. ‘iws, by admitting an wnivesal proposition.
we are ferced also to admitol ali the particulur propas-
sitions comprchended under i, this Lol the vers
condition that constituics o« propoesition universal,  if
then that universal praposttion chancees to he seli-evi-
din, tive particuiar ones foliow of course, without any
farther train of rcasoning.  Whoover aliows, for in-
stanee, that (iags equal to o cnd the saine thing or-
equal to one ansthor, Wit at the same time allow, rfat
tiwo trtanglos, each equal to a sgruarey wvhose side s three
inches, are also equul between themselves. This argu-
ment thereiore,

Things equal to one and the same thing, are cqual to one
ansther;

Thercfore thase two triangles, cach ¢qual to the square of a
line of three inches, are equal between thivmzselves,
is complete in its ind, and contains =i that is neces-
sary tewards a just and lcgitimate conclusion.  Tor
the first or universal proposition is self-evident, and
therefore requires no farther proof. . Aud as the truth
o} the particular is inscparably connected with that of
the universal, it follows from it by an obvious and un-
avoidable consequence.

V/
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Sec. X1L.—.4! reducible to Svllogisms of some one form
or oliier.

Now in all cases of this kind wherc propositions are
deduced onc from anciher, on account of a known
and evident connexion, we arc said to reason by im-
mediate consequcice. Such a coherence of propositions,
naniiest at tirst sight, and forcing itself upon the iuind,
frequently occurs in reasoning.  Logicians have ox-
plained at some length, the scveral suppositions upon
which it takes place, and allow of all émmediate c.nvr-
guences that follow in conformity to them. It is, how-
ever, observable, that these arguments, though scein-
mgly complete, because the conclusion follows neces-
sarily from the singie proposition that gocs before,
mayv yet be considered as real enthymemnes, whose
#2.jor, which is a conditional propesition, is wanting,
The syllogism but just menticned, when represented
according to this view, will run as [bilows :

If things equal to 0 .e and the same thing are equal to one
anccher ; these two triangles, cach equal to a square wihose
side is three inches, are alsy equal between themselves.

But things cquul to one and the same thing, are equal to
one another:

Thercfore also these triangles, &c. are cqual between them-
selves.

This observation will be found t» hold in all im-
mudiate consequences whatsoever, insomuch that
they are in fact no more than enthymemes of hypo-
thetical syllogisms. Butthen it is puarticular to them,
that the ground, on which the conclusion rests, name-
Iy, its coherence with the minor, is of itself apperent,
and secn immcdiately to flow from the rules and
reasons of logic. s it is, therefore, entirely unnc-
cessary to express a self-cvident connexion, the major,
whose office that is, is constuntly omitted ; nay, and
s:ems so very little needlul to enforce the conclusion,
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as to be accounted commonly no part of the argument
at all. It must indeed be owned, that the lorcgoir g
immediate consequence might have been reduccd t
a simple, as well us an hypothetical syllogism. 145
will be evident to uny one who gives himseli i
trouble o malke the experinicit. But it is not my
design to cutor farther into these nicctics, what bas
been said sufiicing to show, thut «l} arguments con-
sisting of but two propositions, are real entibymemer,
and reducible to complete syliogisims of gome oz
form or other. As, thervefore, the round on which
the conclusion rests, must necds be ulviays the same
with that of the syllogisms o which they belony, we
have here an universal criterien, whereby at oll tows
to ascertain the jusinoss und validity ol o rezsonan: s
inthis way.

Sec. XY —.t Sorices of fleir lmflde Soiloioms,

DV S

The next species of veasoning we slail take notice
of here, is what is coiamonly known by the nune of
asorites, Thisis a way of arguiir, in which a grest
number of pronositions ave so linked torethery that
the predicate of ane bhecomes continnally the subiot
of t.e next follewine, until at lust a conclusion s
formied, by Lrinsing together the subject of the first
proposition and e predicate of the last. OF this
Kind s the folivwing weguuient

God is canuiporent.

An omnipoient being can do every thing nossihile.

He tha' can do every thing possiols, can do wlhaever ia-
vl nota convadlenion,

Therture Gad can do whatever favolves ot a contradiciion,

Viis particuior combinaiion of propositicns may
be continued to any lvnth we pleise, without in the
feast wenhenin s the ¢round upon waich the concla-
sion resis, UL reason s, Lucause the soriies itselt
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may be resolved into as many simple syllogisms as
there are middie terms in it 3 whore this is found u-
niversally to held, that when such a resolution is
niude, aind e syllogisms are placed in train, the
conclusion of the Jast in tiie series is also the conclu-
siua cf the sorites.  This kind of argument, there-
fure, av it serves to unite several sylicgisms into one,
must stand vpen the sume foundation with the syllo-
clims or wmch it consists ; and is, inducd, properly
t, no other than a compendious way of reus-
uning )i' sistically. Any one may be satisfied of
this at pleastre, if he but tu.lu:s tire trouble of resolv-
]T"" the lorccomy sorites into two distinct syllogisms.
Yor he will thc:'e find, that he arrives at the same
u;nclusi:m, and thut, too, by the very same train of
tLinking, but with abundantly more words, and the
aldition of two superfluous propositions.

Sce. XIV.—.{ Sorites of Hyprothetical Syllogisms.

\Vhat is here said of plain simple propositions, may
he well applied to those that are conditional ; that is,
any numbr:r of them mav be so joined together in a
series, that the consequent of one, shall become con-
tinually the antecedent of the next following ; in which
case, by estallishing the antecedent of the first prope-
sition, we ¢stubiish the conse cquent of the last, or by
senoving the last consequent, remove also the first
antecedent. ‘This way of reasoning is exemplified in
the [clicwing argument :

1t we love auy perzon, all emotions of hatred towards him
Cednsa. ~

il all emotinns of hatred towards a person cease, wc cannot
r¢joice in bis v loriunes.

If we rejoice ot in his misfortunes, we certainly wish him
no njury.

Therctore if we leve a person, we wish him no injury.

sealonts
Stronadn
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It is evident that this sorizes, as well as the last, may
be resoived into a series of distinct syllogisms, with
thi> only difference, that here the syllogisms are all
conditionzl. DBur as the conclusion of the last sylic-
gism in the series is the same with the conclusion of
the #orites, it is plain, that this also is a compendious
way of reasoning, whose evidence arises from the evi-
dunce of the scveral single syllogisms into which it
may be resolved.

Sce. XV. =T Ground of Reasoning by Induction.

I come now to that kind of argument, which logi-
cians call induction ; in order to the right understand-
ingz of which, it will be necessary to obscrve, that our
general ideas wie for the most part capuble of various
subdivisions. T'hus the idea of the lowest species
may be subdivided tuto its several individuoals; the
idea of any penus, into the ditiurent specics it com-
prehends ; wind so of the rest. If then we suppese
this distribution to be duly mule, and so as to taks
in the whole extent of the idea to which it belongs ;
then it is plain, that all the subdivisions or parts of
any idea taiken tocther constitute that whole idea.—
Thus tic scveral inaividuals of any species taken to-
gether constitute e whiole specices, and all the various
species comprehiended under any genus, make up the
whole genas.  This being allowed, it is apparent, that
whatsoever muy be affirned of all the scveral subdi-
visions and classes of any idea, ought to be affiomed
of the whole gencral idea to which these subdivisions
belong.  What may be affirmad of all the incividuals
of auy specics, may be affirmed of the whole speeivs §
and what way be aflirmed of all the species of any
genus, may also be aflivined of the while genus ;5 be-
causc all U e individuals, taken torcthior, are the snme
with the speci-s, and alt the species taleu togedict,
the same witii il genus.
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Scc. XV L.—The Form and Structure of an Argun.ne
by Induction,

This way of arguing, where we infer universully
concerning any idea, what we had before affirmed or
denied separatcly, of all its scveral subdivisions and
pavts, is cilled reasoning by induciion.  Thus if we
suppose the whole tribe of animals, subdivided into
men, beasts, blids, rhccts, and fishes, and then recsen
conccmuw thom alter this manner: £/ men have a
fiowver of Ocpinning motion ; all beusts, birdsy and in-
sociay have a power of oogivning motion ; Ul fickes huve
a prowver of bewinning motion 5 ther-fire all animals heve
@ power of teginidng neeiivin: The argument is an in-
duczion.  Wihen the subdivisions are just, so asto
take in the whwle gencrdl idew, and the chumerdtion
is perict, that is, extends to zll and every of the in-
{erior classcs or pusis; there the induction s con.-
piete, and the meanner of reusoning by induction is ap-
parently ceaclusive,

Sec. XV il—T%e Ground of JArgumentwion ina Li-
lemma,

The fust snecies of svliorisms I shall take notice of,
in this clpter; is that commonly distinguished by the
nore of a<lomma, X dilmma is an argument by
which we codeavour to prove the ubsurd]ty or flse-
hoed of some acscrtinn. In order to this we assume
a conditional nroposition ; the anteccdent of whichls
the assurtien to be disproved and the consveuenta
dis un tive proposition, enumerating all the pssible
suppositions upon which thut coserticnecen t L‘.L Diace.
I thien it pppews, thae all these seves] supositions
ewsht to be rejected, it is pluin, that the uitecedent,
or assertion, itqcif, must Le sotoo.  MWhen, tiierelore,
suchia propsaitici as thot before meniicnsd, s moede
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the major of any syiiogism—if tiic mizor rejects all
the suppositions cuiiynioed in the coese juont, it doi-
lows necessari 7y thit the conciusion onght to relect
the anteceasnty witen, as we Lo zaid,y is the ﬂry
assertion to be disprovesd.  ‘this purticular way of
arguing, is that which logiciuns coita winzma ; and
from the account here given of ity it app.cars, that we
may in general define it to Le an dypoth ticl cyils-
giom, where the conscquent of the micjor is ¢ disjunctive
firofiosicions wwhich &s wholly taken amwon ur removed in
the minor,  OF ttus kind is the iolloviinr:

If God did not create thz world paorfeer in its kind, 1t must
éither procecd from want of inclinution, or from waunt of
power.

But it could notr proceed either fivm want of inclination, or
from want of povor.

Therciore he crzated the world perfect in its Kind.  Or,
which is the same thing : 11~ whsurd to say thai he did not
create the world puoriect in its Kind,

See. XNV IV — o wndversal Descril i of o,

The nature then of a dilvamma is universally this.
The major is a conditional proposition, whose conse-
eient contains all the seversl suppositions upon which
the antecedent can take place.  As,y thereiore, these
suppositions are wholly reroved in the winor, itis cevi-
dent, that the antecedent must be so too 5 insomuch
that we here always argue from the removal of the
consequent to the removal of the anteccdent. Thid
is, a dilemma is an arcument, in the modus tollns of
bypothetical syllogisms, as logicians lowc to speak.
Hence it is pluin, that if the antecedent of the major
is an affirmative proposition, the cenclusion of the di-
lezama will be ncgative ; but if it be a negrative propo-
sition, the conclusion will be affirmative. T cunnot
dismiss the subject withont observing, that as there Is
something very curicus and entertuining in the struc-
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ture of a dilemma, so is it a manner or reasoning that
occurs frequently in imathematical demonstrations,
Notliing is mere common with Luclid, when aboutto
show the equality of two given figures, or, which is
the saine thing, to prove tic absurdity of asserting
them unequal ; nothing, I say, is more common wvith
him, than to wssuine, ihat if the one is not equci to t-
othery it must be ciiher greater orlcss @ and having des-
troyed both these suppesiticns, upon which alone the
assertion can stand, he thence very naturally infers,
that the assertion itself is false. Now this is precise-
ly the reasoning oi a dilemma, ond In every siep coin-
cides with the frame and composition of that wiyu-
ment, as we have described it above.

3 ———

CHAP. V.

OF DEMONSTRATION,

—  —

Sec. I.—0Of Keasoning by « Concatenation of Syllogisms,

HAVIN’G dispatched what seemed necessary to be
said with regard to the forms of syllogisms, we now
proceed to supply their use and application in reason-
ing. We have seen, that in 2ll the different appear-
ances they put on, we still arrive at a just and legiti-
mate conclusion. Now it often happens, that the con-
clusion of one syliogism becomes a previous propo-
sition in another, by which means great numbers of
thern are sometimes linked together in a series, and
truths are made to follow one another in train. And
as in such a concatenation of syllogisms, all the vari-
ous ways of reasoning that are truly conclusive, may
be with safety introduced ; hence it is plain, thatip
deducing .y truth from its first principles, especially
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when it Jies at a considerable distance fiom then. we
are at Liberty to combine all the sceveral Linds of ar-
guments above explained, according as thiev are Jonnd
best to suit the end and purpose of oir cugniries.
When a proposition is thus, Ly meuns of sybugisme,
collected from others more ciident wnd nown, it is
said to be /iroved ; so that vwe may in the geueral de-
fine the proof of a firvjfisition, to Le u syllogism, or
series of syllogisms, collccting that propositien from
known and evident tiuths.  but more purticuiotiyv, if
the svllogisms, of wirch the proof consists, admit ol
no premises but definitiors, seli-evident truths, and
propositions already cstebiished, then is tie . gument
so constituted called u demoinstration 3 wherehy it ap-
pears, that demonstrations wre ultimately founded on
definitions and sell-cvident propositions.
Sec. Ile—All Suilosinis sobatsscver Feduciliz to the
Sfirst 4
But as a demonsteation oft-times conuiats of along
chain of procfs, wicre all tie varicns wavs of aru-
ing have place, and wheice the ground of cvicence
must of course be diiferent i different purts, agree-
ably to the form of the urginint mede use of 5 it
may not perhaps be unacceptablesif we here endeav-
our to reduce the cvidence of demcnstration to one
simple principle, whence, as a sure and unulterable
Toundation, the certainty of it may in all cases be de-
rived. In order to this we must first observe, that
all sy llogisms whatsoever, whether compound, mulii-
forni, or defective, are reducible to plain simple i 1-
Jogisms in some onc of the four figures. But ihis
isnot all. Syllogisms of the first figure in particu-
lar admit of all possible conclusions : that is, any
praposition whatsoever, whether an universal affirma-
tive, or universal negative, a particular affirmative or
o

5 -

cire,
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particular negative, (which four-fold division, as we
have alrcaly demonstrated in the second part, em-
braces all their varieties) any one, I say, of these may
be inferred, by virtue of some syllogism in the first
fignve. By this means it happens, that the syllo-
wicrys of all the other fizres are reducible’ also to
syno;;nms of the first ignre, and may be considercd
as standing on the same foundation with them. e
cannct here demosnstrate and explain the manner of
tins reduction, because it would tco much swell the
bulk of this treatise. It is enough to take rctice, thut
the thing is universally known and allowed among
Imlcnns, to whose writings we refer such as desu‘n
favther s.tisfaction in thla matter. This then being
laid down, it is plain, that any dcmonstration whatso-
cver may be considered as composed of a series of
syllogisms, all in the fivst figure. For since all the
) Ho;juma, that enter the demonstration, are reduced
to syllegisms of some onc of the four figures, and
since the syllogisms of all the cther Hzaves are farth-
cr reducible tu svilogisms of the firsl ligure, it is ev-
ident, that the whole demeonstration nay be resolved
into a series of these last syliogisims.  Let us nowdif
possible, discover the ground upon “hich the conclu-
«1on rests, in syliogisms of the first 5ure ; because,
by so doinz, we sh'ul come 2t an universal principle
of certaintv, whence the evidence of all demcnstra-
tions, in all their parts, may be ultimately derived.

Scc. IIL—T7Ve ground of Reasoning ir the first Figure.

The rules then of the first figure are briefly these.
The midile term is the subject of the major preposi-
tion, and the predicate of the mingr.  The major is
wiways an universal propesition, and the minor always
aTirmative.  Let us now see what effect these rules
will have in reasoning. The wejor is an universal
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proposition, of which the middle 7orm is the subjcet,
and the firedicate of the conclusion the predicute.
Hence it appears, that in the major, Gic jociicate of
the conclusion is always affirmed or denied universallv
of the middlo term.  Again, the minor is an affrm-
tive proposition, wherect the sutject of the conclusion
is the subjecty, and the middle (-rm the predicate.
Here then the middle term is aftirmed of the subject of
the conclusion : that is, the subject of the conclusion is
affirmed to be comprchended under, or to make a
pait of the middle term. Thus then we see what is
done in the firemises of a syllogism of the first figure.
The predicate of the conclision is universaliv aflivmed
or denied of some idea. Tl subject of the conclusivn
i afiirmed to bey, or to nike a purt of that Idea.
Hence it naturully and unavoidubly {olboss, that the
predicete of the conclusion ought to be aUrmed or de-
nied of the subject.  To illustraie tivis Ly wn ¢vam-
pley we shall resume one of the syllogisas of the irat
chapter.:

Every creature, possesscd of reason and Lberty, is account-
able for his actions:

Mun is a creatuie possessed of renson and liberty :

Therefore man is accountuble {or his actions.

Here, in the fivst proposition, the predicate of the
conclusion, accuinicht ricss, is ailivmed of all creatures
that have reason and liberty. Again, in the secord
propusition, man, the subicct of the conclusion, is
alirmed (0 Lo, or te make a part of this ¢lss of crea-
tures.  tlenee the conclusion necessainy and una-
voidable follows, viz. that man is werouruide jor lis
actions. I say tiris follows necessarily wnd unaveids-
bly. Becanse, if reuson and Jiberty be that which
constitutes a creature aceows fesde, visd men has reason
and liberty, it is plain Li¢ has that which constitutes
him accountable,  In like manner, where the major is
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a negative proposition, or denies the firedicate of the
caiclesion universally of the middle term ; as the mi-
nor aiways asserts the subject of the conclusion to be
or.make a part of that middle term, it is no less evi-
dent, that the fredicate of the conclusion cught in this

case to be denied of the subject. &0 that tne ground
of rewsoniuy, in all syllogisms of the first firtre, is
manitesthy thas @ Hhatever may be qffirmed uitversal-
Ly of ary idea, may be affirmed cf every or any number
of perticulars comprrehended under that idce.  And
cguin : Wikeever may be denied wnmiversully of any
m‘f’c, may be in like manner denied of vvery oruny nun.-
ber of i's individuals. ‘These two moposmons are
called by legicians the diccum di- omiiiy and dictum de
».uilzy and are indeed the great principles of sylogist-
ic reusoning ; inasmuch as all conclusions v hutsoeyv-
ery either rest immediately upon them, or upcn prop-
ositions deduced from them. But what adds greatly
to their vaiue is, that they are reaily seli-evident truths,
and such as we cannot gainsay, without running into
an express contradiction. To affirm, for nistance,
that nu mu Is perfect, and yet argue tha? some menare
Lenfect 5 or to suy that «ff men are murtcl, and yet
that some men ure not mortaly is to assert a thing to be
and not to be at the same time,

™ Ty T

Sce, IV o Jemonstration, an Irfiilidle Guide to Truth
and Ceriainty.

And now T think weare sufliclenily authorized to-
alim, that in sl sslicgisms of the m"t deuiy, if the
7 remises ave true, the conclusion must necds Lo true.
If it be teve that the foredicate gf the conclisior, wheth=

aflirniaiive or nuutwu, worees universolly to some
idea—an 1 it it bealso teue, that the s2/yjcot of the con=
clusivn is a part of or comprechended l.nder hat ideas
tien it necessarily {ullows, thut the frcdicate of the
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eonclusion agrees also to the subject. Forto assert the
eontrary, would be to run counter to some one of the
two principles before established ; thatis. it would be
to maintain an evident centradiction.  And thus we
are come at last to the point we have been cll along
endeavouring to establish, pamely, that every propo-
sition, which can be demonstrated, is nccessariiy true.
For as every demionstration muy be resolved into a
scrics of syllogisms, all in the first {isruie, and as in
any one of these syllogisms, if the premises ave irue,
the conclusion must needs be so too: it cvidently fol-
fows, that if 1] the scveral premises are true, all the
several conclusions are so, and conscguantly the con-
clusion also of the last svlogism, which isamors the
proposition to be demonstrated. Now that all tre
premises o u demonstration are tue, wiil casily ap-
pears from the vory noinre wnd dedinition of that form
of reasoning, A duniensivationy as we have said, is
aserics of syilouisis, all whose premises are either
definitions, scif-cvident truths, or provositions wlreudy
established.  Definitions are ideniical propositiens,
wherein we connect the description of an idea with
the nvmie by which we cheose to have that idea cail-
ed; and (hercfore as to their truth there can be ne
dispute.  Sclf-evident propogitions appear trac of
themseives, and loeooe no deiibt or uncertanty in the
mind. Proposidous Loibre ostublished, are no other
than concluiions, onined by one or more steps from
definitions and scit-cvident principles; that is, from
true premises, and theretore meust peeds be true—
YWhenee all tiwe ])]‘u\'iOllS ln'm‘w)\.'ll;()h.". of a demon-
stration, heing, we sce, monifostly true, tie dast con-
clusion, or P';“O],\('linl'\;(“nl to be domcnstiated, must be
Lo too.  So Gat demonstration net cidy eads e
tain truth, but we have hore o eles view of the ground
and soundaticn of that ecriduty. Dovas i dewmons
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strating, we may be said to do nothing more hun
combine a series of svllogisms together, all resung
on the same bottom; it is plain, that one uniform
ground of certainty runs through the whole, and that
the conclusicns are every where buiit upon some one
of the two principles before established, us the fourda-
tion of all our 1‘La‘soning‘ These two principles are
eusily reduced into one, and may be expressed thus:
Wharcoer jiredicetes whether cjfimmaiive or nogulive,
cgrees universally to any idea, the came must necds a-
gree to.every or eny nunber of individicls compirehend-
ed wovder that idea. And thus at length we have, ac--
cording to our first design, reduced the certainty of
demonstration to one simple and universal principle
which carries its own evideuce along with it, and
which is, indecd, the ultimate foundation of all syllo--
gistic reussning,

Sce. VTV vules of Logic furnisha sufficient criterion
Jor the &isiinguisiing between Truth and Palsehood.

s

L2emenstreion, therefore, serving as an infallible.
guide to truth, and standing on so sure and waultera-
ble a basic, we muy now venture 10 assert, W hat I
doubt not wiil appear a peradox to many, namely,.
that the rules of logic furnish a sufficient criterion for
the distingiisiing between truth and lalschood.  For
sHICE Lvay 1»'()puubon that can be demonstrated is
uccessarily true, he is able to distinguish truth from
talschiood, who can with certainty judge when a prop-
ositien is duly demonstrated. Now a demonstration
1s. as we huve said nothing more than a concatenation
of sylogisim,, cll whose premises are definitions, self-
Cvident truths, or propositions previously established.
'%‘0 indge, thereivres of the validity of a demonstra-
on, we must be wble to (nstmgmsh whether the de-
sutions that sirer it are genuine, and truly descrip-
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tive of the ideas they are meoant to exhibit; whether
the propositions assined without prool as intuitive
touths, have recdly that sell-evidenee to which they lay
claim; whether the syilo sizins are deawn vp in due
form, and agreeable (5 tic lows of wre -\mentation ;
in fine, wizethor they are combined togcther, in a just
and orderly mannciy so that no demonstrable propo-
siticns se1ve any where as premisei, unless t! ey are
conclusions of previous sollogisnie, Now it is the
bushiess of losie, In ex;y )’.\mm'» the severai oporations
of the mind, lnl)y to mstmct us in all these points, It
teaches the nature and end of definldons, and lays
down tie rules by which they cugli (o be faacd. 1t
unfolds the several species of propo.itons, and di--
tingiishes the sclf-evident from the demonsteable, It
delincates also the different torms of syllogisms, and
explains the lawe of wroumentation proper to cach.
In fine, it describes the manner of cotbining syllo-
gisms, s0as thut they may Lera a teadn of roasoning,
and lead 1 the successive discovery of truth. The
precepis of logic, theretore, s they cnatiie us to judg‘c
vith certainty, when a propositl(m is duly demonstrat-
ed, furnish a suvc criterion for dist vouishing between
trath and {ulsehood.

Seeo VI—utnd extendiniz to all Cos s whire a cortuin
Froceledge of Ly ds abvuinable,

But perhaps it may be objected, it demanstration
is a thmg very rare and uncommaon, ws heing the pre-
ropative of but a few scicnces, and thercture the cri-
terion here given car be of no great usc. I answen,
that wherever by the buare contemplation of our ideas,
truth is discoverable, there olso demnenstation may be
obtaincd. Now that Ithink is an c‘wl' ftdy suficient
criterion, which cnubles us to iz with certainty,
irall cases where the knowicdge ol truth codnes with-
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in our reach; for with discoveries that lie bevond the
Iimits of the human mind, we have properly no busi-
ness nor concevhiuehi.  When a proposition is de-
monstrated, we are certain of itstruth. When. on
the contrary, our ideas are sich as have no visible
connexion nor repugnance, and therefore furnish not
Ahe proper means ol tracing their agreement or disu-
greement, there we are sure that knowledge, scientif-
ical knowledge I mean, is not attainable. But where
there is some foundation of rcasoning, which yvet a-
mounts not to the fuli evidence of deronstration, tiere
the precepts ol lugic, by teeching us to determine a-
right of the degree of proof, and of what is still want-
ing te render it full and complete, cnable us to make
a due estimate of the measures, of probability, and o
proportion our essent to the grounds on which the
proposition stands. And this is all we can possibly
arrive at, or cven so much as hope for, in the exercise
of faculties so imperfect and limited as ours. Forit
were the height of folly, to expect a criterion that
shouid enable us to distinguish truth from falsehood,
in cases where a certain knewledge oftruth is not at-
tainable.

Sec. VII.—T%e Distinction of Demonstration into di-
rect and indirect.

We have now done with what regards the ground
and evidence of demonstration ; but before we con-
clude this chapter, it may not be improper to take no-
tice of the distinction of it into dirces and indirect —
A direct dewmonstration is. when beginning with defi-
nitions, self-evident propositions, or known and allow-
ed truths, we {crm a train of syllogisms, and combine
them in an orderly manner, continuing the series
through a variety of successive steps, until at last we
arrive at a wyilogism, whose conclusion is the propo-
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sition to be demonstrated. Proofs of this kind leave
no doubt or uncertainty behind them ; because al] the
several premises being true, the canclusions must be
50 too, and of course the very last conclusion, or -
position to be proved. Ishall not,therefore, any farther
enlarge upon this method of demonstrating ; having,
1 hope, sufficiently explained it in the forcyoing part
of this chapter, and shown wherein the force and vu-
lidity of it lies. The other species of demonstration
is the indirect, or as it is sometimes called, the af2/fu-
gical.  The manner of proceeding here is, by assum-
ing a proposition which dircetly contradicts that we
mean to demonstrate, and tiicnce by a continued train
of reasoning, in the wuy ol'a direct demonstration,
deducing some absurdity or manifest wntruth. For
hereupon we conclude that the proposition assurned
was false, and thence again, by an immediate conse-
quence,y that the proposition to be demonstrated is
true. Thus Zuwclid, in Lis third book, being to de-
monstrate, that circles which touch ane another inzvard=-
ly have not the same centre ; assumes the direct con-
trary to this, w/z. that they have the same centre : and
hence by an evident train of reasoning, proves, that @
thart is equal to the whole. The supposition thercfore
leading to the absurdity he concludes to be false, vz
thae circles touching one another inwardly havc the same
centre, and thence again immediately infers, that they
have not the same centre.

Scc. VIII.—Ground of Reasoning in indirect Demon-
strations.

Now because this mauncr of demonstrztion is ac-
counted by some not altogether so clear und satisii -
tory, nor to come up to that full degree of cvidence,
which we meet with in the direct way of proof ; I
shall, thevefore, endeavour herc to give a particular

B2
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iliustration of it, and to show that it equally with the
other leads to truth and cevtainty. In order to this
we must observe, that two propositions are said to be
contradictory one of another, vwhen that which is as-
serted to he in the one, is asserted not to be in the
other. Thus the propositions—circles that touch one
arcther inwurdly have the same centre—and circles that
touch one another inwwardly have not the same ceiitre—
are contrudictories ; becausc the second asscrts the
direct contrary of what is asscrted in the first. Now
‘in ail contradictory propositions, this holds universal-
1y, that one of them is necessarily true, and the other
necessarilv false. For if it be true, that circles, which
touch one another inwardly, have not the same centre,
it is unavoidably false, that they have the same centre.
On the other hand, if it be false that they have the
same centre, it is necessarily true, that they have not
the same cenire.  Since, therefore, it is impossible for
them to be both true or both false at the same time,
it unavoidably follows, that one is necessarily true,
and the other necessarily false. Tkis then being al-
Jowed, which is indeed self-evident, if any two contra-
diciory propositions are assumed, and one of them can
by a clear train of reasoning be demonstrated to be
false, it necessarily follows that the other is true.—
For as the one is necessarily true, and the other ne-
cessariiy false, when we come to discover which is the
false proposition, we thereby also know the other to
be true.

Sec. IX.—Indirecr Demonstrations a sure Guide to
Certainty.

Now this is precisely the mannrer of an'indirect de-
monstration, as is evident from the account given of
it above. Yor there we assume a proposition which
dirceily contradicts that we mean to demonstrate, and
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having, by a continued series of proofs, shown it to be
false, therce infer that its contradiciory, or the pro-
position to be demenstrated, is true.  As thercfor.
this last conclusion is certain and unavoidable, let us
next enquire, after what manner we come to be sati -
fied of the falsehood of tic assumed proposition, that
s0 no possible doubt may remain, as to the force widl
valicity of demonstrations of this kind. The munner,
then, is plainly this. Beginning with the assumed
proposition, we, by the help of definitions, self-cvi-
dent truths, or propositions alveady established, con-
tinue a series of reasoning, in the way of a direct de-
monstration, until at leneth we arrive at soine absur-
dity or known falsehood. 'Thus Zuclid, in the exarm-
ple before mentioned, from the supposition that cir-
cles touching one another inwarlly have the same

Since, therefore, by a due and orderly process of reas-
oning, we come at last to a false conchision, it is iman-
ifest, that all the premises cannot be tiue.  For were
all the premises true, the last conclusion must be so
too, by what has been before demonstrated. Now as
to all the other premises made use ol'in the coutise of
reasoning, they are manifest and known truths by
supposition, us being either delinitions, self-evident
propositions, or truths cstablished.  The assumed
proposition is thut only ws to which any doubt or un-
‘certainty remuains.  That alone, therefore, can be
Lilse, and indeed, from whii has been wready shown,
must unavoidably be so.  And thus we sce, that in
indirect dcmonstrations, two contradictory proposi-
tions being Inid down, one of which is demonstrated
to be false, the other, which is always the proposition
to be proved, must necessarily be true ; so that here,
as well as in the direct way of proof, we arrive at a
clear and satisfactory knowledge of truth.
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Sce. XA particular Case of Indirect Demonstration.

This is universally the method of reasoning in all
apological or indirect demonstrations ; but there is
one particular case, which has something so singular
‘and curious in it, that well deserves to be mentioned
by itself; more especiully, us the ground or which
the conclusion rests wili require some farther illus-
iration. It is, in short, this: that if any proposition
is assumed, from which, in a direct triiu or reosoning,
we con deduce its contrucictory, the proposition so as-
~umed is false, and the coutredictory one true.  lor
if we suppose the assumed proposition to b true,
then, since all the other premises thut enter the de-
monstration are also true, we shall have a series of
reasoning, consisting wholly of true premises ; whence
the last conclusion, or contradictory of the assumed
proposition, must be true likewise. Sa that by this
means we should have two contradictory propositions
both true at the same time, which is manifestly im-
possible. The assumed proposition, therefore, whence
this absurdity flows, must necessarily be fulse, and
consequently its contradictory, which is here the pro-
position deduced from it, must be true. If then any
propositon is proposed to be demonstrated, and we
assume the contradictory of that propositicn, and thence
directly infer the proposition to be demonstrated, by
this very means we know that the proposition so in-
ferred is true. Tor since from an assumed propo-
sition we have deduced its contradictory, we are there-
by certain that the assumed proposition is fulsz ; and
if so, then its contradictory, or that deduced irom it,
which in this case is the s:ruc with the proposition to
be demonstrated, must be true.
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Sec. XI.—~A due Knowlegde of the Principles of Logic
indispensably necessary to make wus proper judges of
Demonstration ;

That this is-not a mere empty speculation, void of
all use and application in practice, is evident from the
conduct of the mathematicians, who have adopted
this manner of reasoning, and given it a place w.iiong
their demonstrations. We have a curious instw.ce of
it in the twelfth proposition of the ninth Look of the
elemets. Zuclid there proposes to demonstrate, s
in any seriks of numbers, rising from wnity m gecwerria
ml/zrogression, all the firime numbers thac mewsure the
last termu in the series, wiil also measure the neat wyier
unity. In order to this he assumes the contradico v
of the proposition to be demonstrated, namuly; shat
some frrime nymber mewsuring the last termin the serivs,
does not measure the next after unity, and thence by a
continued train of reasoning proves, that it actually
,does measure it. Hereupon he concludes the assum-
td proposition to be false, and that which is deduced
from ity or its contradictory, which is the very propo-
sition he proposed to demonstrate, to ue true.  Now
that this is a just and conclusive way of rcusoning,
is abundantly manifest, from what we have so cleariy
established above. 1 would only here observe, how
necessury some knowledse of the rules of fogic is,
to cauble us to judge of the force, justiers, and valid-
ity of demonstiaiions 3 since such may sonctines
occur, where the truth of the proposition demonstet-
ed will ncithier be owned nor porccived, unless we
know before-hand, by means ot logic, that a conclu-
sion so dcduced, is mcnssarily truc and valid For

of our natural deUltltb, we can at once dlacem, ‘J,at
of two contradictory propositions, the one is bucessu~
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rily true, and the other necessarily false : yet when
they arc so linked together in a demonstration, as
that the one serves as a previous proposition, whence
the other is deduced ; it does not so immediately
appear, without some knowledge of the principles of
logic, why that alone, which is collected by reason-
ing, ought to be embraced as true, and the other,
whence it is collected, to be rejected as false.

Sec. XIl.—.4nd of itself sufficient to guard us against
Lrror and fulse Reasoning.

Iaving thus, 1 hope, sufficiently evinced the cer-
tainty of demonstration in all its branches, and shown
the rules by which we ought to proce=d, in order to
arrive at a just conclusion, according to the various
ways of arguing made use of ; I hold it needless to
cuter upon a particulir consideraticn of those several
species of fulse rensoning which logicians distinguish
by the name of scfihicms.  He that thoroughly under--
stands the form and ¢tructure of a good argument,

Tawiil of himself readily discern every deviation from it.
And although sephisms have been divided into many
classes, which are all called by seunding names, that
therefore carry in them much appearance of learning ;
yet are the errors themselves so very palpable and ob-
vious, that I should think it lost labour to write for a
man capabie of being misled by them. Here, there-
fore, we chocse to conclude this third part of logic,
and shall in the next book give some account of meth-
od, which, though inseparable from reasoning, is nev-
ertheless alwuys considered by logicians as a distinct
operation of the mind; because its influence is not
contined to the mere exercise of the reasoning facul-
tv, but extends in some degree to all the transactions
of the uiderstunding. '
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BOG: IV.

OF MLTIICD.

CHAP. 1.

oF METHOD IN GENERAL, AND THFE DIVISION OF IT
INTO ANALYTIC AND SYNTHETIC,

————p A ———

Sec. I.—The understanding sometimes cmployed in frut-
ting together known truths ;

WE have now done with the three first operations
of the mind, whose cffice it is to search afler truth,
and enlarge the bounds of human knowicdie. There
isyeta fourth which regards the disposai and ar-
rangement of our thouglits, when we cadeavour soto
putthem tozether, that their mutual coune:ion and
dependence mvy be clearly seen.  This is what lori-
cians call method, and place always the last in ordery
in explaining the powers of the understanding ; be-
cause it necessarily supposes a previous exercise of
our other faculties, and some prog ress made in knewl-
cdge, before we can cxert it in any extensive degree.
It often bappens, in the pursuit of truth, that uncz-
pected discoveries present themselves to thic mind,
and those, too, relating to subjects very remote from
that about which we are at present employed. Even
the subjects themselves of our enjuivy, arve not al-
wuys chosen with a due regard to ordei, and their de-
pendence one upon another. Chance, our particular
way of life, or some present and pressie 2 views, clten
prompt us to o variety of vescaiches, that have tur
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little connexion in the nature of things. When,
theiciore, a man accustomed to much thinking,
comes, after any considerable interval of time, to
take a survey of his intellectual acquisitions, he sel-
dom finds reason to be satisfied with that order and
disposition, according to which they made their en-
trance into his understanding. ‘I'hicy are there dis-
persed and scattered, without subordination, or any
just and regular coherence ; insomuch that the sul.-
serviency of one truth to the discovery of another,
does not so readily appear to the mind. Hence he
is convinced of the necessity of distributing them intq
- various classes, and cornbining into an uniform sys-
tem whatever relates to one and the samez subiect.
Now this is the true and proper business ot method ;
to ascertain the various divisions of human knowl-
edge, and so to adjust and connect the parts in every
branch, that they may seem to grow one out of an-
other, and form a regular body of science, rising from
first principlcs, and proceeding by an orderly concat-
enation of traths.

Scc. Il.—Somcrimes in the Search and Discovery of
such as are unknown,

In this view of things, it is plain, that we must be
before-hand well acquainted with the truths we are
to cembine together : otherwise how could we discern
their serveral connexions and refations, or so dispose
of them as their mutual dependence may require ?
But now it often happens, the understanding is em-
ployed, not in the arrangement and composition of
known truths, but in the search and discovery of such
as are unknown. And here the manner of proceed-
ing is very different, inasmuch as we assemble at
once our whole stock of knowledge reluting to any
subject, and, after a general survey of things, Login
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with examining them separately and by parts. Hence
it comes to pass, that whereas at our first setting
out, we were acquainted only with some of the grand
strokes and outlines, if I may so say, of truth, by thus
pursuing herthrough her several windings and recess-
es, we gradually discover those more inward and
finer touches, whence she derives all her strength,
symmetry and beauty. And here it is, that when,
by a narrow scrutiny into things, we have unravelled
any part of knowledge, and traced it to its first and
original principles, insomuch that the whole frame
and contexture -of it lies open to the view of the
mind ; here, I say, it is, that, taking it the contrary
way, and beginning with these principles, we can so
adjust and put together the parts, as the order and
method of science requires.

Sec. IIL.—Tllustrated by the Similitude of a Watch.

But as these things are best understood when illus-
trated by examples, especially if they are obvious, and
taken {rom common life ; let us suppose any machine,
for instance, a watch, presented to us, whose stryc-
ture and composition we arc us vel unacquainted
with, but want, if possible, to discover. The manner
of proceeding, in this case, is, by taking the whole to
pieces, and examining the parts separately one after
another. When by such a scrutiny we have tho-
roughly informed ourselves of the frame and contex-
ture of each, we then compare them together, in or-
der to judge of their mutual action and influence,
By this means we gradually trace oui the inward
make and composition of the whole, and come at
length to discern, how parts of such a feim, and so
put together as we found, in unraveliing and taking
them asunder, constitute that particular machine call-
ed a watch, and contribute to all the scveral motions

Cz
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and phenomena observable in it. This discovery
being made, we can take things the contrary way,
and, beginning with the parts, so dispose.and connect
them, as their several uses and structures require,
until at length we arrive at the whole itselfy from the
unravelling of which these parts resulted.

Sec. IV.—Ground of the Analytic and Synthetic M-
- theds.

Anrd, as it is in tracing and examining the works of
art, so it is in a great measure in unfolding any part
of numan knowledge. I'or the relations and mutual
habitudes of things, do not always immediately ap-
pear, upon comparing them one with another. Hence
we have recourse to intermediate ideas, and, by means
of them, are {urnished with those previous proposi-
tions that lead to the conclusion we are in quest of.
And if it so bhappen, that the previous propositions
themseclves are not sufficiently evident, we endeavour,
by new middle terms, to ascertain their truth, stiil
tracing things backward in a continued series, until
atslength we arrive at some syliogism, where the
premiises are first and scli-cvident principles.  This
done, we become perfectly satisfied as to the truth
of all the conclusions we have passed through, inas-
much as they are now seen to stand upon the firm
and immovable foundation of our intuitive perceptions.
And as we arrived at this certainty, by tracing things
backward to the original principles whence they flow,
so may we at any time renew it by a direct contrary
process, ify beginning with these principles, we carry
the train of our thoughts forward, until they lead us
by a connected chain of proofs, to the very last .con-
clusion of the series.
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Sec. V.—Division of Method into Analytic and Synr-
thetic,

Hence it appears, that in disposing and putting to-
gether our thoughts, either for our own use, that the
discoveries we have made may at all times lie open
to the review of the mind ; or, where we mean to
communicate and unfold these discoveries to others,
there are two ways of proceeding, cauily within oue
choice. For we may so propose the triihs rofaing
to any part of hnow lcdne, as they provented tiem-
selves to the mind in the manner of ivvestization,
carrying on the scries of proofs in a roversc orden
unti th'-' at last terminate in fivst principles @ on
beginning with these principles, we tale the contrary
way, :md from them dodiee, broa direet teain of vea-
soning, all the several Lroposizions we want to estub-
Jish., This diversily in tiic manner ol arvanging cus
thou; Lits rives rise to the twe-fuld division ol woethod
established among logicgans. For nrothod, according
1o their use of the word, is nothing ¢l but the ondey
and dispcsition of our thouglts reluting to wny sub-
ject. VWhen truths are so [oposcd and’ prttogethior,
as they were or mirht have been discovered. this i+
colled the analytic moethads ov the metiod . £ rosclution ;
invemuch as it traces thines backward fo theivsonree,
and rouoloes inovledize into dts firs U wid orierinal prto-

ciple. VWhen, on tlic other hand, “they ave deducert
fiom these prineiples, and connoecicd Greorn ding to
their mutnal dopendences insotiuch that the truths
Frst in order tcind alwaysto the cemeie aotivnof thoue
that follow, this constitutes Vot we coll the sytheric
nethody or metdiad qfww/" <ion. Forhere we pl‘occul
by "lt'n pinw tegether soveral sestiored parts of knowle
ul;“:« and (‘r;/.'h"./.,’,’ o thern into one wiele, or systeni,
i such manner, Ueat the understauding s cuclled
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distinctly to follow truth through all her different

stages and gradations.

Sec. VI=Called otherwise the Method of Invention and
the Method of Scienrce.

There is farther to b= taken notice of, in relation
to these two species of method ;- that the first bas al-
so cutained Oue name of the method of fiventizn, be-
cause it oLsaves the order In which cur thoughts.
surceed gne another, in the invention or discovery of
truth.  The other, again, is often derominated the
rethod of dororine, or instruction, inasmiuch as in lay-
s our thonchts before others, we generally chocse
Lo rocend in the synthetic mannery deducing them
ftem thcie fiost principics. Tor w2 are to cbserve,
that aithough there is great pleasurc in pursuing
trutn in the methed of investig ation, because it places
us inthe conditien of theinventory and shews the par-
tizular train and process of thinking by which he airiv-
ccathis.i-coveries ; yetitis not so well accommodat
edto tiic vircine=sai evidence and conviction.  For wt

car st seiting 0-,1t we ale commonly unable to divine

wohe.e the andvsis will .ud uis 3 inasmuch that our
1oenichics are wov some rac little better than a mere
gropinzin ihe Juik. And ovea wter light beging to
Lreak in ugen us, we are still obliged to m:;ny ve.
views, anda l;_uw.u comyparisen of the several s teDs
e dnvesdo s themselves, Nuy, when
¢ ounmsied the vhole 2y and reached the vary
fomdation un wiieh our discoveries stand, all oue cer-
tiinty, wiregard to their truth, will be iovnd magent
RLLAT: W0 Litie ditom that connexion we are no‘v
Walt to casguon Lotween them and Gist nrine . jes, k-
cain tl\, order of cornssitinn, But it the synthet
of 1y cur theu 1.> the cuse is qultc

2 r oy

W ol D»o;.l Vit AAA»\;ALAv\rt- Wi,
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and'advance by regular deductions from them, every
step of the procedure brings evidence and conviction
along with it ; so that in our progress from one part
of knowledge to arother, we have alwuys a clear per-
ception of the grounds on which our asscnt rests.  In
communicating therelure, our discoveries to others,
this method is apparently to be chosen, as it wonder-
fully improves and cnlightens the understanding, and
leads te an immcdintc perception of truth. And
hence it is, thatin the foilowingg pages, we choose to
distinguish it by th:e name ol the mected of science ;
not only as in the use of it we arrive at scicnce and.
certainty, but because it is in fact the method, in
which «.l these parts of human knowledres that prop-
erly bear the nanue of scicnces, are end onshi tobe de-
livered. Duit we now proceed to cupluin these twe
hinds of method more particularly.

——et D -, CEI——

CHADP. L

OF THE METHOD OF INVENTIONL

e to—
Seo, LmmaOrivin of ihe sevorel Arts end Tnventions ¢
(93

Aian L1,

B\- the mechnd of irveniion we anderetand such a
disposision aiul srranzement nf our thoucite, as fol-
lows the magtar d proceing s of tho undurstar dine, wnd
Prescats thetgin the arder in v hich they suecesd one
nad dicovery of truah,

Lk ey
o

another, in tie Tvestizat

Now it bs pha, thal o handle o subject successhilly
according to L.l micthudy, we have neanerc to do
thar obrerve the s pdostens ared advaneds of cur
Bravds, and faicl, capy el ot Lo e viow ofothers,

Al dndeed it win be foued o0 U L generaly i
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regard to all the active parts of human life, especially
when reduced to that which is in the schools termed
anart ; that the rules, by which we conduct ourselves,
are no other than a scries of observations drawn from
the attention of the mind to what passes, while we
cxercise our faculties in that particular way. Tor
when we set aboutany invention or discovery, we are
always pushed on by some inward principle, disposi-
tion, or aptitu-de shall I eall it, which we experience in
ourselves, aud which makes us believe, that the thing
weare in quust ofis not aite jether beyond our reach.
Ve therefore Legm with essaymg our strengthy and
are sometimes succassful, though perhaps more {re-
quently not. But as the mind, when earnestly bent
u1 G any pu‘. suit, is not easily discouraged b) a few

's.Lp“ dntmends, we are only set upen renewing our
endeavours, and, by an obstinate perseverence, and re-
pcated t1‘1als, oftcn arvive at the discovery of what ve
have in vicw. Now it is natural for a man of a curi-
ous and Ingnisitive tuen, after having mastered any
Pt of knowledye with oreat Jabour and diflficudty, te
set himsceif to examine how he happened to miscarry
in his first attemipts, and by what particular method
ol procvduse he at length came to be succes:ful. By
t' 1% moans we diseover on the one hand, those rocks

and shclvc‘s, whirh stansd most ip cur woy, and are a.t
to distuib and check cur prozress; wheion thie other,
that more sure and certain cource, which if we con-

tisue in stes Ju,, will Tl ng us to the ztu.inm"nt of

vhat weare iu puesuit ofl ing all the arts
ond inventions of huaon life, as we have al-
ready said,y cre fouaded unon a series of SN 1‘-5 wnd ob-
sery atlons, potnting out tue trae o nl o :te manncr

gen
U
e

m.‘:. When nt':nd rests
c u‘wr, slation of the rulesy and the

ey are feunded, s kind of kuewi=

(u al‘l’lVng at :m)
satisfied in a Lure
xcasons. on vilich

=
C
ti
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edge is called speculative. Butif we proceed farther,
and endeavour to apply these rules to practice, so as to
acquire a habit of exerting ithem on all proper occa-
sions, we are then said to be possessed of the art itself.

Sec. 11— Why in treating of the Mithod of Invention,
we must give some account of the Art itself.

From what has been said, it appears, that,in order
distinctly to explain the method ofinvention, wg must
take a view of the understanding, us ¢mployed in the
search and investigation of truth. For by duly at-
tending to its procedure and advances, we shall not
only discover the rules by which it conducts itself,
but be enabled also to trace out.the several helps and
contrivances it makes use of, for the more speedy and
effectual attainment of its ends. And when these
particulars are once known, it will not be difficult for
us, in laying open our discoveries to vthers, to com-
bine our thoughts agreeably to the micthod here re-
quired. Becausc, having fixed and ascertained the
rules of it, and Liinr perfectly acquainted with the
conduct and manner of the mind, we need only take
a view of the several truths, as they succeed one anoth-
er in the series ol investigation, set them in order be-
fore us, and fairly transcribe the appearance they
make to the understanding. Hence it is, that logi=
cians, in treating of the method of invention, have not,
merely confined themsclves to the laying down of di-
rections for the disposal and arrunjements of our
thoughts ; but have rather explained th art itselt, and
established those rules by which the nind ought to
proceed in the exercise of its inventive powers.  lor
they rightly judge, that if these were thotougly un-
derstood, the other could no longer remiua viknown,
By this means it happens, that the mcthud of iven-
tion is become avotiter expression for Ui art of i
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vention, and very often denotes the conduct and pro-
cedure of the understanding in the search of truth.—
And as some knowledge of the principles of the art,
is in a manner absolutely necessary towards a true
conception of the rules by which we ought to govern
and dispose our thoughts in treating subjects after this
method ; we shall, therefore, follow the example of
other logicians, and endeavour to give some short ac-
count of the business of invention, and of those sever-
-al helps and contrivances by which ‘the mind is en-
abled to facilitate and enlarge its discoveries.

Sec. ITl.—Aszenticn and a Compirehensive understand-
ing the fireparatory qualifications to Invention.

It has been already observed, that when the mind
employs itself in the search of unknown truths, it be-
gins with assembling at once its whole stock of knowl-
adge relating to the subject, and after a general sur-
vey of things, sets about examining them separately
and by parts. Now as in this separate examination,
the number of parts continually increase upon us—
and as it is farther necessary, that we survey them on
all sides, compare them one with another, and accu-
rately trace their mutual habitudes and respects—it is
from hence apparent, that in the exercise of inven-
tion, two things are of principal consideration. First,
an enlarged and comprehensive understanding, able
to take in the great multitude of particulars, that fre-
quently come under our notice. Secondly, a strong
habit of attention, that lets nothing 1em§r]\able slip
its view, and distinguishes calefulh all those circam-
stances which tend to the illustrat ting and clearing
‘the subject we are upon. These are the great and
preparatory qualifications, without which it vere vain
to hope, that any considerabie advance could be made
in enjarging the bounds of human knowledge. Nor
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ought we to esteem it a small advantage, that they
are in some measure in our own powery, and may, by
a proper cultivation, be improved and stron:tic

to a desee almost beyond belief.  1We find by expe-
rience, that the study of mathematizs in particulur is
greatly serviceable tothis end. Ilxbis, we all kuow,
grow stronger by exercise ; and as jn this «cl.
there is a peipetual call upon’ our attention, it by az-
grees becomes natural to us, so as that we can pro-
serve it steady and uniform, through long and intri-
cate calculations, and that with little or no fatigue to
the understanding. But a yet more wonderful ad-
vantage, arising from the culture of the mathematies,
is this, that hcrelis we in some mezsnve extend the
dimensions of the human mind, enlarge its compass
of perception, and accustom it to wide and compre-
hensive views of things. For whereus at our first
settinz outy, we often find it cxtremely diificalr (o mas-
ter a short and easy deinonstration and trace toe con-
nexion of its several parts @ yet as we advance in the
science, the understunding is seen gradaally to difut,
and stretch itsell to a greater size; insommuch that a
ong and intricate scries of reasoning is often tak-n
in with searce any labour of thoupht; and not only
80, but we can in soe cases, with a single olance of
our minds, run through an entire system of truths,
and extend our view at once to all the several links
that unite and hold them together.

Sce. IV .—Judicious cheice of intermediaie Iicws encth-
er great requlsice in this 1o

When we are furnished with these two preniratory
qualifications, the next requisite to the discovery ol
truth is,  judicious choice of intermediate ideas. We
have scen, inthe third part of this treatise, that many
of our ideas arc of such a nature as not to discover

D2
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these several habitudes and relations by any imme-
diate comparison one with another. In this case, we
must have recourse to intermediate ideas ; and the
great art lies in finding out such as have an obvious
and perceivable connexion with the ideas whose rela-
tions e enquire after.  For thus it is, that we are
furnished with known and evident truths, to serve as
premises for the discovery of such as are unknown.
And indeed the whole business of invention seems,
in a great measure, to lic in the due assemblage and
disposition of these preliminary truths. l*or they
not only lead us, step by step, to the discovery we are
in guest of, but are so absolutc]y necessary in the case,
that without them it were vain to attempt it ; noth-
ing being more certain, than that unknown proposi-
tions can no othierwise be traced but by means of some
connexion they have with such as arc known. Nay,
reason itself, which is indeed the art of knowledge,
and the faculty by which we push on our discoveries ;
yet by the very definition of 1t implies no more, than
an ability of deducing unknown truths from principles
or propositions that are already known. Now, al-
thiough this happy choice of intermediate ideas, so as
to furnish a due train of previous propositions, that
shall lead us successively from one discovery to un-
other, depends in some measure upon a natural saga-
«iiy and quickness of mind ; it is yet certain, from
experience, that even here much may be effected by
a stubborn application and industry. In order to this,
it is in the first place necessary. that we have an ex-
tensive knowledge of things, and some general ac-
quaintance with the whole circle of arts and sciences.
Wide and extended views add great force and pene-
tration to the mind, and enlarge its capacity of judg-
ing.  And if to this we join in the sccond place, a
more particular and intimate study of whatever re-
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lates to the subject about which our enquiries are
employed, we seem to bid fair for success in our w.-
tempts. For thus we are provided with an ample
variety out of which to choose our intermediate ideas,
and are therefore more likely to discover some amonyg
them that wiil furnish out the previous propositions
necessary in any train of reasoning.

Sec. V.—Sugacity and a quickncss of understunding
greatly firomoted by the study of Algebra.

It is not, indeed, to be denied, that when we have
even got all our materials about us, much still de-
pends upon a certain dexterity and address, in sing-
ling out the most proper, and applying them skiltul-
ly for the discovery of truth. This is the tulent
which is known by the name of sagacity, and com-
monly supposed to be altogether the ¢ift of nature.
But yet I think it is beyond dispute, that practices
experience, and a watchful attention to the proce-
dure of our own minds, whiie employed in the cxcer-
cise of reasoning, are even here of very great avail.
It is a truth well known to those who have made any
considerable progress in the study of ulgehia, thatan
address and skill in managing intricale questions may
be very often obtained, by u carcful imitation of the
best models. Lor although when we first set out
ahout the solution of equations, we are puzzled at
every step, and think we can never enough admire
the sagacity of those who present us with elegant
models in that way ; yet by degrees we oursclves
arrive at a great mastery, not only in devisinz proper
equations, and coupling th.n artfully together, so as
from the more complicated to derive others that are
simple ; but also in contriving uscfulsubstitutiops, to
free our calculations from {ractions, and those intri-
cacies Ll oioc from saids and irrational quantities,
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Ner is it asmall pleasure attending the prosecution cf
this study, that we thus discern the growing strength
of our munds, and see ourselves approaching nearer
and nearer to that sagacity and quickness of under-
standing which we see so much wdmired in others,
and were at first apt to conclude altogether beyond
our reach.

bee, VI—=1"0vie e and Maragement are required
in the luilniss of invention,

Ve have now considered thoze requisites to in-
vention, that have their foundation in the nutural tal-
ents of the mind : ana enlarged and comprehensive
undersianding, a streng habit of attvution, a sagacity
«nd yuickness in discerring and applying intermedi-
ate ideas. Let us next take a view of such cther
helps, as more immediately depend upon art and
management, and show the address of the mind, ‘n
contriving means to fzciktare its discoverias, and free
it from all unnecessary fatigue and labour. For we
are to observe that though the capacity of tl.¢ intel-
lect may be greatly enlarged by use and exercise, yet
still our views are confined within certain bounds,
beyond which a finite understanding cannot reach.
And as it often happens, in the investigation of truth,
especially where it lies at a considerable_distance
from fivst principles, that the number of connexisns
crd relations are so great, as not to be taken in at
once by the most improved understanding ; it is
thereforee one great branch of the art of invention, to
take wccount of these relations, as thev come into
view, and dispose them in such manner, that ey al-
wavs lie open to the inspecdon of the mind, when
disposed to turn its attenmiion that way. 1'y this
menns, without porplesiag ourselves with too many
consideratiens at once, we Layve yet these relations at
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rommand, when necessary to be taken notice of
the prosecution of our discoveries : und the under-
standing thus free and disengaged, can bend its pow-
ers more mtcnsely towards that particular purt of
the investigation it is at present concorned with.

Now in tlns, according to my apprehension, Jies the
great art of human knowledgce : to manage wiih siiil
the capacity of the intcllect, and contrive such helps
as may bring the most wide and extended objocws
within the compass of its natural powers. W Lo,

therefore, the multitude of relations incrcose, very
fast upon us, and grow two unwieldy to be dealt with
in the lump, we must combine them in cifivrent
classes, and so dispose of the several parts, as that
they may at all times lie open to the [eisneciy survey
of tuemind. By this means we avoid peplexity and
confusion, and are cnebled to conduct our rescarciics
without heing vuz~led with that infinite crowd of por-
ticulars, thac frequenily Liil uiader our notice in oy
and diflicult investigutions.  or by carrying our at-
tention successively from one part to .mothcz, we can
upon occasion, take in the whole ; and knowing diso
the ord:v und dispociiion of the parts, may huve
recourse to uny of Jhom at pleasure, when its aid be-
fomics necessary in the course of our ciguiries.

Sce. VIV — Jn ardortu disfiosition of frreol tise inadafit,

ing oijects to the cafiuciiu of the vrdirstcading g

Firat, then, Usay, that an orderty combination of
things and classing them together with art and ad-
Gicss, brings \;\NL " and o;hc“ vise unmunageable ob-
Jocis, upon a tevel with the powess of the: .md ‘.e
have scen, in the first prat of this treatise, Low by
Liling numbers in a progressive serics, and accord-
“l“‘ to an unhorn Loy ef Comtosit ion,y the most b ..\}'
and fozpaidavie colivcions are cemprehiidad with
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ease, and leave distinct impressions in the under-
standing. For the several stages of the progression
serve as so many steps to the mind, by which it as-
cends gradually to the highest combinations ; and as
it cancarry its views from one to another, with great
ease and expedition, it is thence enabled to run over
all the parts separately, and thereby rise to a just
couczption of ithe whole. The same thing happens
in ajl our other complex notions, especialiy when they
grow very large and coniplicated ; for then it is that
we become sensible of the necessity of establishing
a certain order and gradation in the manner of com-
bining the parts.  This has been already explained,
at some length, in the chapter of the composition and
resclution of our ideas ; where we have traced the
gradual progress of the mind through all the dificrent
orders of perception, and shown, that the most expe~
ditious wuy of arriving at a just knowledge <f the
more compounded notices of the understanding, is
by advancing regularly through all the intermediate
steps. Hence it is easy to perceive what advantages
must arise from a like conduct in regard to those
several relations and connexions, upon which the in-
vestigation of truth depends. For as by this means
we are enabled to bring them all within the reach of
the mind, they can cach in their turns be made use
of upon occasion, and furnish their assistance towards
the discovery of what we are in quest of. Now this
is of principal consideration in the business of mven-
tion, to have our thoughts so much under command,
that, in comparing; things together, in order to dis-
cover the result of their 1nutual connexions and de-
pendence, all the several lights that tend to the clear-
ing the subject we are upon, may lay distiaciiv cpen
to the understanding, so as nothing mateiial shall
cwcope its view ¢ because an oversight of this kind,
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in summing up the account, must not only greatly
retard its advances, but in many cuses check its pro-
gress altogether,

Sec. VIIT.—.dn1dd enabling us to prroceed rradually and
with ease in the investigation of Lruth.

But, secondly, another advantage arising from this
orderly disposition, is, that hercby we free the mind
from all unnecessary fatigue, and leave it to fix its
attention upon any part separately, without perplex-
ing itself with the consideration of the whole. Un-
known truths, as we have already observed, ave only
to be traced by means of the relation between them
and others that are known. \Wlhcn, therefore, thee
relations become very numerous, it must needs gicat-
ly distract thic mind, were it to have i atiention con-
tinually upon the stretch after such a multitude of
particulars at once. But now, by the method of class-
ing and ordering our perceptions above explained,
this inconvenience is wholly prevented.  Tor a just
distribution of things, as it ascertains distinctly the
place of cach, enables us to call any of them into
view at pleasure, when the present consideration of
it becomes necessury.  Hence the mind proceeding
gradually through the several relations of its ideas,
and marking the results of them at cvery step, can
always proportion its enquiries to its strength 3 and
confining itself to such a number of objects as it can
take in and manace with ease, sces more distinetly
all the consequences that arise from corapuring them
one with another. W hen, thercfore, it comus after-
wards to take a review of thesc its scveral advances,
as by this means the amount of every step of the in-
vestigation is fairly laid open to its inspocion, by ad-
justing and putting these together, in due order and
method, it is enabled at last to discern the sosuk of
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the whole. And thus, as before in the composition
of our ideas, so likewise here in the search and dis-
covery of truth, we are fain to proceed gradually, and
by a series of successive stages. o lucse are o
niy resting places to the mind, vwhence to look cbout
i, survey the conclusions it has already yained, and
see what helps they afford, towards the obtaining of
cthers which it must. still pass through, before it
reaches the end of the investigation. ence it often
happens, that very remote and distant truths, which
lie far beyond the reach of any single effort of the
mind, are yet, by this progressive method, success-
ively brought to light, and that too with less fatigue
to the understanding than could at first have well been
imagined.  For although the whole process, taukcn
tageiher, is frequently much too large to come With-
in the view of the mind at once ; and therefore, con-
sidered in thut light, may be said truly to exceed its
grasp ; yet the several steps of the investigation by
themselves are often easy and manageable enough, so
thiat by proceeding gradually from one to another,
and thoroughly mastering the parts as we advance,
we carry on our researches with wondrous dispatch,
and are ut length conducted to that very truth, with
a view to the discovery of which the inquisition itself
vas set on foot. '

Sce. I ~—dAlgebra and Arithmetic, firoperly speaking,
both Arts of Invention.

But now perhaps it may not be improper, if we en-
‘deavour to 1llustrate these observations by an exam-
Tie, ond set ourselves to trace the conduct and man-
ner of the mind, when employed in the exercise of
invention. There are two great branches of the
mathematics peculiarly fitted to furnish us with mod-
¢ls in this way. Jrithometic T mean, and Algebra.



OTF LOGIC. 223

Algebra is universally known to be the very art and
Jprinciple of invention ; and in arithmetic, too, we are
frequently putupon the finding out of unknown num-
bers, by means of their relations and ceanexions with
others that are known : as where it is required to
find a number equal to this sum of two olicrs, or the
product oi’ two others. I choose to borrow my ex-
amples chicflly from this last science, both because
they will be more within the reach of thosc for whom
this treatise is principally desi ned 5 s likewise, be-
cause arithmetic furnishes e best models of a hap-
Py sagacity and managentent, in classing wnd regu-
lating our perceptions. So that herey miore than in
any other branch of human knowled,se, we shall have
an opportunity of obs¢rving, how .uuch an orderly
disposition of things tends to the ease and success of
our enquiries, by leaving us to canvass the parts scp-
arately, and thercby rise to a gradual conception of
the whole, without entangling ourselves with too ma-
ny considerations at cnce, in any single step of the
investigation. For it will indeed be found, that a
dexterity and address, in the usc of this last advane
tage, serves to facilitatc and promote our discovcries,
almost beyond imaginciion or belief.

Sec. X.—=The method ¢f classing our Percepitions in
Arimetic,

We have already explained the manrer of reduc-
ing numbers into classes and of distinguishing these
classes by their several names. And now we are
farther to observe, that the present method of nota-
tion is so contrived, as exacyly to fall in with this
form of numbering. Foras inthe names of numbers,
we rise from wnits to fcns, {from tens to hundreds, from
hundreds to thousands, c. so likewise in their nota-
tion, the same figures, En different places, signify

2
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these several combinations. Thus 2 in the first place,
on the right hand derotes two urits, in the second
place, it expresses so many fens, in the third 4w -
dreds, in the fourth ticusends. By this means it
happens, that when a number is written down in fig-
ares, as cvery figure in it expresses some distinct
combination, and all combinations together raake un
the total sumn ; so may the several ﬂ gures be consiv-
ered as the constituent parts of the number. i
the number 2436, 15 evidently, by the very uotaiion,
distinguished into fuur parts, marked by toe four fo-
ures tlmt serve to express it. Tor the firsi denotes
two thousand, the s cond L lnm(lre(l the third téiir-
ty or thive tens, end the fourth «~. These sevorl
paris, though they here appear in a conjoined form,
may yet be “also e pressed separately thus, 2000, 460,
30, and 6, and the amount is e);wg!) the same

Sec. X1.—The iolns ‘thence derived towards an casy
addition of numbers.

This then being the case, if it is required to find a
number equal to the sum of two others given ; our
business is. to cxamine separately these given num-
bers, and if tuly appear too large and bulky to be
dealt with by a single effort of thought, then, siuce
the very notation, distinguishes them iato difitrent

posts, we must content ourselves with considering the
p wis asunder, and finding their sums one after an-
c¢ther. For since the whole is ¢qjual to all its parts,
i we find the sums of tiwe several parts of which any
two numiers consist, we certainly find the totul sum
of the two numbers,  And thercfore, these different
sums, united anid put together, according to the es-
tublished rulvs of notation wili be the very number
ve are in quest of.”  Let it be proposed, for instance,
to find a number equel te th: sum of these two :
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2436, and 4552.  As the finding of this by a single
effort of thought would be too violent un cxercise e
the mind, I consider the figures, representing thesc
numbers, as the parts of which they consist, and
therefore sct myselif to discover their sums onc after
another.  Thus 2, the first figure on the right hand
of the one, added to 6, the first figure on the vight
hand of the other, mukes 8, which is thercfore the
sum of these two parts. Again. the sum cf 5 and 3,
the two figures or puit: in the second place, is like-
wise 8.  DBut now as fiures in the second place. de-
note not simiple wnizs, Lnt tens 5 hence it is plain,
that 5 and 3 here, signify iive cons and three e, or
50 and 50, whosce sum thicrelore must be eight zens
or 80. And here again, I call to mind, that huviag
alveady obtained one firure of the sum, il I place
that now found immecdiately after it, ivwili theresy
stand also in the second plice, and so really expiess,
as it ought to do, cighit tens, or 80. .And thus it is
bappily contrived, that though in the wlhiion of the
taisy I consider the figures composing them us denot-
ing cuiy simple wnity, which mukes the operation ca-
sier and less perplexcd 5 yet by the plice their sum
obtains in the nuniber found, it expresses the reul
amount of the perts added, taken in their l"ull and
complete values. The same thing happens in sum-
ming the Aundreds and thousands ; t!u.t is, though
the figures expressing these combinations, are added
torcther as simple units @ yet their sums, stapdmg
in the third and fourth piuces of the nwieter found,
thereby really denote the hundreds and thousands,
and so represent the truc valuc of the parts added.
Sec. NiT.—Ziccuuce in the severol stefrs by wehich it is
carried on, the mind is fuut to little or no fatigue.
Hence then we have a maanifest proof of the greag
advantages derived from wn artiul mcthod of classing
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eur perceptions. For as the numbers themselves are
by this means distinguished into different parts which
brings them more readily within the compass of the
understanding ; so by taking these parts separately,
the operations about numbers are rendered very easy
and simple. And indeed itis particularly worthy our
notice, and though in adding two very large numbers
tegether, the whole process is of sufficient length ;
vet the several steps by which it is conducted, are
managed with incredible dispatch, and scarce any fu-
tigue to the mind. This is apparent in the example
given above, where we see, that in every advance from
cnc part to another, nothing more is required than
to add together the two figures in the like places of
the numbers to be summed. But what is yet more
wonderful, though in the progress of a long opera-
tion, the figures rise in their value as we advance,
and grow to signify thousands, millions, billions, ¢,
vet so happily are they contrived for expressing the
different parts of numbers, that in every step of the
procedure we consider them as denoting only simple
units, all other deficiencies being made up, by the
places their sums obtain in the total amount. And
thus it is so ordered in this admirable form of nota-
t:on, that however large the numbers are that come
uider examination, they are nevertheless managed
with the same ense as the most simple and obvious
eollections 5 becuuse in the several operations about
them, the mind is neither tied down to the view of
too many part; ot oncy, nor entangled with any con-
siderations regarding the Lulk and composition of
those parts.

Sec. XIIT.—7%is farther Niustrated by an Example in

e
aduniiifilicativi,

And if these advantares are so very manifest in the
first and simplest rules os arithmetic, much more do
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they discover themseclves in those that are intricate
and complex. - Let a man endeavour in his thoughts
to find the product of two numbers, each consisting
of twenty or thirty places, and that without consider-
ing the parts separately ; I believe he will soon be
sensible, that it is a discovery far beyond the limits of
the human mind. Butnow'in the progressive method
above explained, nothing is more simple and casy.
For il we take the first figure on the right hand of the
one number, and by it multiply every figure of the
other separately ; these several products, connected
according to the established laws of notation, must
truly represent the tutal productof this other, by that
part of the multiplying number. Let us suppose, for
instance, the figure in the unit’s place of the multipti-
erto be 2, and the three luct places of the nlipi-
tand 10 be 432, Then, 2 multiplying 2 produces 4,
which therefore is the first part of the product.  A-
gain, 2 multiplying 3 produces 6. But now 3 stand-
ing in the second place of the multiplicand, denotes
its real value threc cens, or 30, which thereflore tuizen
twice, amount to six tens or 60. And accordingly
the figure 6, coming after 4 already found, is thercby
thrown into the sccond place of the product, and so
truly expresses 60, its full and adequate vuluc. The
same thing happens in multiplying 4, which standing
i the place of Zurdreds, its product by 2 is 800.—
But this very sum the figure 8. produced {from 2 and
4, really denotes in the total product. Because com-
ing after 6.1, the two parts alrcady found, it is thereby
determined to the third place, where it of course ¢x-
presses so many Aundreds.  This process, itis cvi-
dent, may be continucd to any length we please ; and
it is remarkable, that in lile manner as in addition,
though the value of the figures in the multiplicand
continually rises upon us, yct we all along proceed
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with them as simple units ; becausc the places of the
several products i the total amount, represent the
just result of multiplying the figures together, accord-
1ng to their true and adequate value.

Sce. XIN.—Cf the disposition of the several Products
A <
in order to dddition.

Having thus obtained the product by the first fig-
urc of the multiplier, we next wie thatin the second
piuce, and proceed with itin the same manner. This
second operation gives us the effect of that figure,
considered as a simple digit.  But as it stood in the
second place, and therelore really dencted so many
Zensy hence it s pialy, that the product now gained
nust be yst muitiplicd bv ten, in order to express the
true product sought. This is wccordingly done in
the ()1);A. tiony by placing the fivst fijure of this sec-
ond ])10( uct under the second h\rure of the first pro-
duct. lor this, when thiey come to be added togeth-
‘ery has the same ¢ficct as annexing a cypher, or mul-
tnlying Ly 7 7, as every one knows who isin the least
acquaiited viich the rules of arithmetic. {n like man-
ner, when we wanltipiy by the figure in the third
place, us this new product is placed still one figure
buckwards, we do in effect annex two cyphers to it,
or multiply it by a hundred.  And this we ought cer-
tuinly tu do ; because having considercd the multlpn-
ing h*.xu ay denoting only 51mple units, when it re-
ally L\!)A\,SSC(I so many hundreds, the first operation
gives no more then the hundredth part of the true
product.  The case is the same in multip!ving by the
fourth or filth figurces, because, the products still run-
ning backwards, we thereby in effect annex as many
cyphers to them as bring them up severally to their
respective adequate value. By this means it hap-
pens, that thougli the figures of the multiplier in eve-
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rv advance, denoto il higher and higher combina-
Urhy,y yet we all wlong procosd with them as simple
diriis; Uie ainposien of the several products in or-
der to addition noakine up forall the ceiiciencios that
avise frota this way of consiacring them.  Waen in
this metiiod of proccanre, we bave olstained the pro-
duct of the multiplicant into ell the dificrent parts of
the muitiplier, by adding these procuets together we
obtain ziso tie total product of the two numbers.—
For since the whole is equal to ail its parts, nothing
is more evidernt, than that the product of any one
nuwber into another, must be cqual to its product in-
o all the parts of that other: und thercloce the sev-
erul pactiul products united into ene sum, cannot but
truly represent the real product sought,

Sec. XN . — drithimetical oficrationa, by being carried en
ina Progressive methodyrendered cesy and intelligiidz.

Thits we sce, thatin guestions of multipiication,
though the whole process is sometimes suluciently
Jong and tedions, vet the several steps by which it is
carvicd on are allvery level to the powers of the un-
derstanding. For fiom the acconnt given above it ap-
prars, that nothin r more is required in any of thein
than barely to miultiply one digit by another.  But
now this casy rule of opcration is wholly derived from
the befoie raentioned address in classing our percep-
tions. l'or to this it is owing, thet the numbers un-
der consideration are distinguished into parts, and,
that the several parts are also clewriy represented to
the mind in the very form of notation.  Now as these
parts have an invariuble relation one to arotler, and
advance in their value by an uniform law of progres-
siop ; the understanding by means of such a link can
easily hold them together, and carry its \it'\xs_ from
stagc to stage without perplexity or confusion.—
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Hence it happens, that however large and mighty
the numbers are, so Iur as to exceed the immediate
grasp of the mind ; vet by running graduaily through
tiie several combinations of whicli tiey are made up,
we at length comprehend thew in thewr full extont.
And beeause it would be impussible for the under-
standing to multiply very large numbers one into aii-
othur, by a simple cffort of thought ; therctore here
also it considers the ports separately, and, tuking
them in an orderly series, advances by a variety of
successive steps. It is true indeed, in the progress
efthe operation, the several figures rise in their val-
ue: but this consideration cnters not the work itself.
For there, as we have already seen, though the char-
acters are taken as denoting only siimipie units, yct the
order and disposition of the partial products, exhibits
each according to its real amount. Hence in every
step, wc have only to multiply one digit by another,
which as it is attended with scarce any ditliculty, the
whole process is carried on with wondrous dispatch.-
And thus by a series of easy operations, we at length
rise to discoveries, which in any other method of
procedure, would have been found altogether beyond

the reach of the mind.
Sec. XVI.—The art of Classing our Percefitions the
great Mean and Instrument of Invention.

Since therefore by a due and orderly disposition of
-pur ideas, we can bring the most wide and extended
abjects upon a level with the powers of the under-
standing : and since by this also we abridge the fa-
tigue and labour of the mind, and enable it to carry
on its researches in a progressive method, without
which contrivance, almost all the more remote and
distant truths of the sciences must have lain forever
bid from our knowledge ; I think we may venture
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to affirm, that the art of regvlating and classing oy
perceptions is the great mean and instrument of in-
vention. {: 1s for this reason that I have endenonp-
ed in so particular a munner to illustrate it froin on-
amples in numbers ; because we have hore not oo
a perfect model of the wrt itseli, but sce olzo in the
clearest manner, what helps it furnishes tonverds a
rcady comprehension of objects, wd anasterly i v -
tigation of truth. Noi let any oue find fault, 2s il we
had insisted rather too long upon wmatices that are
obvious and known to all. bor Tam apt to think,
that though very few are strangers to the received
method ol notation, and the common raies of opera-
tion in arithmetic ; vet it is not cvery one that sets
himself to consider the address and sagacity that muy
be seen in the contrivance of them, or to unravel
those principles of investigation, which swe have here
so clearly deduccd from them. And this I take to
be the reason, that we¢ somctimes mect vith instanc-
es of men, who thouch thorougiy versed in the art of
invention ; with regard to some particniar branches
of knowledge ; yet i tikenou of their usual track,
find themselves imrmcdiately at a stand, as if wholly
bereft of genius and penetration. With such men
invention is a mwere habit, carried on in a manner
purcly mechanical, without any know!.dze of the
grounds and reasons upon which the several rules of
investigation are founded. ilcnce they are unfur-
nished with those general observations, which may
be alike usefully applied in all sciences, with only
some littlz necessary variations, suited to the nature
of the subject we arc upon. And indced [ know of
no surer way to arrive at a fruitful and ready inven-
tion, than by attending carciully to the procedure of
our own minds, in the exercise of this distinguished
faculty ; because from the particular rules relating

' F 2
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to any one branch, we are often enabled to derive
such general remarks, as tend to lay open the very
foundation and principles of the aut itself.

Sce. XVIL—=T%e manner of proceeding in the resolu-
tion of Algebraic guestions.

If now we turn our thoughts from arithmetic to al-
gebra, here also we shall find, that the great inven-
tion lies, in so reguiating and disposing our notices
of things, that we may be enabled to proceed grad-
ually in the search of truth. For it is the prin-
cipal aim of this science, by exhibiting tl¢ several
relations of things in a kind of symbolical language,
30 to represent them to the imagination, as that
we may carty our attention from one to another, in
any order we please. Hence, however numerous
thqse relations ave, yet by taking only such a num-
ber of ti m into consideration at once, asis suited
to the reach and capa‘,xty of the understan ling, we
avo:d perplesity and confusion in our rescarches, and
never put our faculties too much upon the sueich,
so as to loose ourselves amidst the muitipiicity of
our ewn thougiits. As therefore in erithunictic, we
rise to a just cenception of the greatest numbers as
considering thers made up of varicus progressive

o*nbm'mons ; so likewise in algebra, thicse mantfold
relations that often intervene, between knciwn and un-
known quantities, are clearly represented to the mind,
by throwing th¢m into a series ot distinct equations.
And as the most dilficult guestions relating to num-
bers are managed with ease ; because we can take
the parts or figures separately, and prececd with
them one cfter wnother ; so also the mwest intricate
proclems of aigebra are in like mauner readiiy un-
folded, by examiininy the several cquitions apatt, und
unraveling them according to certain esiablished
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tules of operation. And here it is well worth our
notice, that in very complicated problems, producing
a great number of different equations, it for the most
part so hoppens, that every ore of them includes z
variety of unknown quantities. VWhen therefore we
come to solve them separately, as it would too much
distract and entangle the mind, to engage in the pur-
suit of so mgny different objects at once ; our first
business is, by artlully coupling the scveral equations
together, or by the various ways of multiplication,
subtraction, addition, and substitution, to derive oth-
ers from them more simple, until at length by such
a gradual process we arrive at some new equation,
with only one unknown quantity. I'his dune, we set
ourselves to consider the cquation lust found, and hav-
ing now to do with an object suited to the sirengih
and capacity of the mind, easily Ly the estabiished
rules of the art, discover the quantity cought. In
this manner we proceed with all the several unknown
quattities onc after another, and Laving by a series
of distinct operations traced them sepuridely, the ques-
tion is therehby completely resclved.

Sce. XVIT.—=C/ thoze other Artifices awhich may be

consid red as Subsidiury helps to Luvention.

Tionee itappoars, that the business of invention, as
pructised in al sebra, depends cntivedy upon the art
ot alride ne; our thoughts, reducing the number of
particvlars Lken under consideraiion at once to the
fovent peseible, end cstablizhing that progressive
method of invesiiution, which we have already so
fullv exnlained from cxamples inarithmetic. I might
casily show that the same ¢hserviticn holds equally
in other seiences ; but havine already excecded the
bounds I at first prescribed to myself in this chapter, -
shall only add, that besides the grand instruments of
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knowledge already mentioned, there are innumerable
other artifices, arising out of the particular nature of
the subject we are upon, and which may be considered
as subsidiary helps to invention. 1hus in geometry,
many demonstrations of preblems and theorems wie
wholly derived from the consiruciion of the figure
made use of, and the drawing of liacs from one point
to another. In liie m:rmer in algebra, Uie dey 15111{;;
of proper cidons from the conditions of the ques-
tion pro’)osed and coniriving neat cupressions ior
the unknown qumnuc 5, conteinute not a little to the
easy solution of ol Andwhen we have even
carried on the invesiivation to some single equation
with only one unknown quantity ; as that unknown
quantity may be varicusly perplexed and entangled
with others that are known, so as to require a maulti-
plicity of different opcrations, before it can be disen-
cuoed, waich often involves us in long and intricate
calculaticns, and brings surds and irvational guurt -
ties in our way ; ul;ebraists, to prevent in some
measure these inconveniciices, and shorten as much
as possible, the process, have fallen upon several
methods of substitution, waich are of great service in
very compliciicd questons. But these wnd such
like artifices of invention, cannct be expluined at
lengtin in this shert essay. It is encugh to have giv-
en the reuder a hint of them, and put hlm in the way
of unrevelline them bincedif when he comes to appl
his thouzlis to those ponticular Lranches of Kuovni-
euse whire thoy aie severally mede use ofl
Sec. XIX~77
/lu. rifl Y . LUiedion or ¢ O sedun of cur Jv';ms

he grect advanieges arising from a

e

Theve is one thing Lewever, that in a particu]ar
manner dzeerves (o t,h taken uotice of, before vie dis-
miss this bu.ujuct 5 2ad Lt 1s the greal c.U.V“utug,L.
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that riay redound to science, by a happy notation or
expression of our thoughts. 1t is owing entirely to
this, and the method of dencting the several combi-
natious of numbers by figures gta.ndmg in different
places, that the mest complicated operations in arith-
metic aiv managed with so much ease and dispatch.
Nor 1 it less apparint, that the discoveries made by
algebra, arc wholly to be immuted to that symbolical
language made use of init.  [or by this means we
are enabled to represent the relations of things in the
" form of equations, and by variously procecding with
thesc equatious, to trace out, step by stcp, the several
particulars we are in quest of. Add to all this, that
by such a notation, the eyes and imagination ave ai-
so made subscrvient to the discovery of lwd\ For
the tionghts of the milind rise up and disanperr, oc-
cording as V.o sct curzelves to call them viro view 5
and therzfore, without uny particular method of £ing
and ascertaining them as tirey cecary the vetiieving
them again when oit of sighity, would elten he no less
painful tlnn the very firsi cxercise of dequcing thein
once fioim another.  YWhen thevefore in the pruesuit of
truth we carry our attendon forward from one part
of the investicailon to arother, as nevertheless we
have freouent cecasicns to look back upon the dis-
coveries already  passed through, could these be no
otherwise brought o view, than by the siane cource
of thin oz in which they were first Lruced, so tiwny
difivrent mtentions ot once reusihccds gready dis-
trect the maind, aud be attended with mbhiite trouble
and iatizue. Bt now, the method of fixiny and as-
cortadin g our thoughits by a harpy and well-chiosen
notation, cotircely renioves all tiose obstueles. Jor
thus, when we have occasion to run to iy ormer
discoverios, as care 1s taken all alongs to wllinows
thein i proper cliwracters, we Beed ouly Chan Gl oy




238 DUNCAN’s ELEMENTS

upon that part of the process where they stand ex-
pressed, which will lay them at once open to the
mind, in their true and genuine form. By this means
Wwe can at any time take a quick and ready survey of
our progress, and running over the several conclu-
sions already gained, see more distinctly what helps
they furnish towards the obtaining of these others we
are still in pursuit of. Nay further, as the amount
of every step of the investigation lies fairly before us,
by comparing them variously among themselves, and
adjusting them one to another, we come at length to
discern the result of the whole, and are enabled to
form our scveral discoveries into an uniform and
well connected system of truths, which is the great
end and aim of all our enquiries.

Sec. XX.—Recapitulation.

Upen the whole then it appears, that in order to
proceed successivelv in the excrcise of invention, we
must endeavour as much as possible to enlarge the
capacity of tire mind, by accustoming it to wide and
compreheusive views of things @ that we must habit-
unate ourselvos to a streng ond unshaken attention,
which carefully distinguispes all the circumstances
that come ia our vay, and lets nothing material slip
its notice : in fine, thut we must Jurnizh ourselves
with an ample variety of intermedizte ideas, and be
much in the exercize of singling them out and apply-
iny them for the discovery of truth.  These prepar-
atory qualifications obtained, what depends upon art
lies chiefly in the manner of combiring our percep-
tisii5, and classirg them together with address, so as
o esiudiish a progvessive method of investisuion.—
And Lere it is of grex! imjortance to contrive a prop-
er notation or expression of our thoughts, such as may
exhiyit thvm according to their real appearance in
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the mind, and distinctly represent their several divi-
sions, classes, and relations.  This is clearly seen in
the manncr of computing by figures in arithmetic,
but more particularly i that symbolical language,
which hath bcen hitherto so successively applied in
unravelling of algehraical problerss.” Trus furnish-
ed, we may at any time set about the invistigation of
truth ; and if we take care to note down the several
steps of the prccess, s the mind advances from one
discovery to another, such an awrrangement or dispo-
sition of our thoughts constitutes what is called the
method of invention. TFor thus it is plaig that we fol-
low the natural procedure of the understanding, and
make the truths we have unravelled to succeed one
another, accotding to the order in which they present
themselves to the mind, while employed in tracing
and finding them out.  And here agaiit well deserves
our notice, that as by this mcans t'ic whole investiga-
tion lics distinctly before us; so by compuring the
several steps ol it ameny themseives, and observing
the rclation they bear one to another, we aie analded
to form our disceverics iuto a regular oyitem of
knewled ;o, where the truths advanced are iy link-
ed together, vad deduced in un ordesy scocs from
first principles.  This other manner of combining our
thoughts, is disitnguisle & by the nuine of the e thod
of sciencey which thevelore now ofirs itsclf to be ex-
plained, and is accordingly the subject of the chainig
chapter.
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CHAP. 1L

OF THE METHOD OF SCIENCE.
—— —
Scc. L.—AKnowledge as derived from the contempilation
of our ideas, of a neccssary and unchangeable nature ;

1~ order to give the juster idea of the rules peculiar
to this species of method, and establish them upon
their proper foundation, it will be necessary to begin
with settling the meaning of the word science, and
showing to what parts of human know}edge that term
may be most fitly applied. We have already observ-
ed, in the first chapter of the second book, that there
are three several ways of coming at the knowledge of
truth., First, by contemplating the ideas in our own
minds. Secondly, by the information of the senses.
Thirdly, by the testimony of others. When we set
ourselves to consider the ideas in our own minds, we
variously compare them together, in order to judge of
their agreement or disagreement. Now as all the
truths deduced in this way, flow from certain connex-
1ons and relations, discerned between the ideas them-
selves ; and as when the same ideas are brought into
comparison, the same relations must ever and invaria-
bly subsist between them ; hence it is plain, that the
knowiedge acquired by the contemplation of our ideas,
is of a necessary and unchangeable nature. But
farther, as the relations between our ideas, are not
only supposed to be real in themselves, but also to be
seen and cdiscerned by the mind; and as when we
clearly perceive a connexion or repugnance between
any two ideas, we cannot avoid judging them to agree
or disagree accordingly ; it evidently follows, that our
knowledge of this kind is attended with absolute cer-
tainty an convicticn, insomuch, that it is impossible
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for us to withhold our assent, or entertain anv doubt as
to the reality of truths so offered to the understand-
ing. The relation of equality between the whole and
-t its parts, is apparent to every one who has formed
to himself a distinct notion of what the words vw/o/:
and fiart stand for. No man, therefore, who has thesc
two ideas in his mind, can possibly doubt of the truth
of this proposition, thar the wholeis equal to allits furr«,
For this would only be endeavouring to pcrsuade him-
self; that that was not, which he plainly and unavoid-
ably perceives tobe.  So that in all cases, vlicre we
discern a relation between uny of our ideas, whether
immediately by comparing the one with another, or
by means of intermediate ideas, that luy it open di:-
tinctly to the understandinz ; the knovilodoce thenee
arising is certain and infalfible. I say inluliible ; be-
cause we not only perceive and own the iruth oi propo.
sitions £o offered to the mind, but, having at the wuue
time a clear view of the ground on which our assert
rests, are catively satisfied within ourselves, that we
cannot possibly be deceived in this perception.

Sec. Il.—us flowing from the (if.rmation of the senses,
begets undoubted assureiice, but excludes not all foos-
sibility of being deceived ;

This second way of coming at knawled e, is by the
means of the senses.  From them we veeeive infer-
mation of the existence of oljccts without ns, of the
union and conjunction of different qualities in the same
subject, and of the operuticns of bodics one upun
anothcr.  Thus our eves tell us, that there is in the
universe such a body us we cell the sun, oursight and
touch, that light and heat, or at least the power of ex-
citing thosce perceptions in us, co-cist in that bedy :
and lastly, by the same sight we also lears, thatiire
has the power of dissolving metals, or of requcing

2
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wood to charcoal and ashes. But now with regard
w0 this kind of knowledge we are to observe, that
thotizn when the organs of the body are rightly dis-
Poscd, and operate in a natural way, we never doubt
the tesibmony of our senses, but from most of the
schemes of life upon ti:eir information : yet are not
the truths of this class aitended with that absolute and
infalli:le assurance, which belongs to those derived
from the contemplation of our own ideas. We find
that the senses froquently represent objects as really
existing, which yei have no being but in our own im-
aginations ; as m Greams, parensics, and the deliri-
ums of a fever. A disorder too in the organs, makes
us often ascribe qualities to bodies, entirely diffierent
frorn those theuy appear to possess at other timnes.
“hus a man in the juundice shall fancy everv object
picsenicd to him yellow ;5 and in bodily dxctem Ders,
wiiere the taste is greatly vitiated, what naturu}h pro-
duces the idea of sweetness, is scmetimes aitended
with a quite contrary scnsation. It is true, these ir-
sularities neitner ought, nor indeed do they, with
considerate men, 1n any wavs tead, to discradit the
iostimony of experience. He thaty awake, and in his
senses, and satisfied that his organs operatzd duly,
sacudd inle it into his head to doubt wliother fire
wou'd bura, or arsenic prison him, and therefore resii-
ly venture upon these objects, would soon be convine-
cd of his ecror, in away not much to his liking, As
nevertheliss the senses do sometimes impose upon
us, there i3 no absolute and infallible security that
1‘1cy may not at others 5 therciore the assurance they
,wm.uce, Jough reasonble, sutisiying, and sufficient-
well founded to deter mine us in the several actions

;,;A occurrences of litey is vet of such anature, as not
osesvavily to exciude all pms biiity of bemg decelv-
1 tlense soine sk go o fur as to maintain, that

.
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we ought to distrust our senses altogether ; nav,
whole sects among the ancients, because of this bare
possibility, which really extends no farther than to
matters of expierience and testimony, yet established it
as a principle, that we ought to doubt of every thine-.
Nor are there wanting philosophers among the mor.-
erns, who, upon the same grounds, deny the cuist-
ence of bodies, and ascribe the perceptions excited
in us, not to the action of ¢xternal matter, but to cer-
tain established laws in nature, which operate upon
us in such manner as to produce all thos« several ef-
fects that scem to flow from the real presence of ob-
jects variously effecting our perception. It is not
my design here to enter into a particular discussion
of these matters @ all I aim at, is to show, that th«
testimony of the senses, though suflicient to cuuvince
sober and reasonable men, yet does not $o uncvoida-
bly extort our assent, us to leave no room fur suoni-
cion or distrust,
See, T —uvdss founded vjicn testimony, is of a «till mre
certuin nature, though in many cases eméraced swiclks
ot wavering or distrust,

The third and last way of coming at truth is by
the report and tesiimony of others. Uhis regards
chiclly past lucts and transactions, which having no
longer unv existence, canmot be brought within the
picsent sphere of our olservation.  Lor as these
couid n=ver have fallen under our cognizance, but by
the relations of such as had sufiicient opperivniiics
of being indvimed 5 it is hence . pparent, that all our
knowlcdse of this kind is whally founded upon.tl}e
conveyance of testiracny.  Butnow, aithovch thisin
many cases is a sufficient ground of assent, 50 as to
produce a ready belief in the mind, yet is it liuble to
still greater objections than even the reports of expe-
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rience. Our senses, it is true, on some occasions de-
ceive us, and therefore they may possibly on others.
But this bare possibility creates little or no distrust ;
because there are fized rules of judging, when they
operate according to nature, and when they are pre-
vented or given up to caprice. It is otherwise in
m2tters of mere human testimony. For there, be-
sides the supposition that the persons themselves may
fave been deceived, theve is a farther possibility, that
i uy may have conspired to impose upon others by a
tuise reiation. This consideration has the greater
welght, as we frequently meet with such instances of
disingenuity ameng men, and know it to be their in-
t:restin some particular cases, to dissemble and mis-
represent the truth. It would, nevertheless, be the
i:cichit of folly, to reject all human testimony without
distinction because of this bare possjbility. YVhocan
doubt whether there cver were in the world such con-
querors as Alexander and Julins Cesar 2 There is no
wiisolute contradiction, indeed, in supposing, that his-
toriens may have conspired to deceive us.  DButsuch
«a universal concurrence to a falsehood, without one
contradicting voice, is so evtremely improbable, and
s vury unliiie what vsuolly bhappens in the world,
tiut a wise nea could as soon persuade himself to
Lelicve the grossest aosuadltv as t» admit of a sup-
posidon so remnote from cvery appearance of truth.

Honce tac facts of history, when well uttested, are
r=adily cinbraced hy the mind ; and thouzh the evi-
dence attuiding them be not sech as preduces a ne-
cussury and indoilible assurance, it is yet abundantly
sutiizient to justity our beiicf, and icave those without
extuses o upsn the bare ground of l,r,dsx‘,x"”'» are
for r¢jectiag entirely the conveyance of testimony.
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Sec. IV.—S8cience belongs entirely to that branch of
knowledge which is derived from the contempilation
of our Ideas.

Upon the whole, then, it appears, that absolute cer-
tainty, such as is attended with unavoidable assent,
and excludes all possibility of being deceived, is to be
found only in the contemplation of our ownideas. In
matters of experience and testimony, men, we see,
may frame pretences for suspicion and distrust: but
in that part of knowledge which regards the relations
of our ideas, none such can have place. ILor as all
these several relations are either immediately dis-
cerned by the mind, or traced by means of immedi-
ate ideas, where self-evidence is supposed to accom-
pany every step of the procedure, ii 1s absolutely im-
possible for a man to persuade himself that that is
not, which he plainly and necessarily perceives to be.
Now it is to knowledge, attended with this last kind
of evidence alone, that in strictness and propriety of
speech we attribute the name of science. For science
implies perception and discernment, what we our-
selves see and cannot avoid secinu ; and therciore
has place only in matters of absolute certainty, where
the truths advanced are cither intuitive propositions,
or deduced from thcm in a way of strict demonstra-
tion. And as this kind of certainty is no where to be
found, but in mvestxgatm-r the 1clations of our ideas ;
hence it is plain, that scirnce, properly speaking, re-
gards wholly the first branch of hnman knowledze ;
that which we have said s devived from a contempla-
tion of the ideas in our own minds.

Sec. Vo—Cuir Knowledge of the real Fristenee of Ob=
Jjects mot Ieivitive.

But here 1 expect it will be asked, if science and
demonstrusion belong only to the consideration of our
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own ideas, what kind of knowledge it is, that we have
relating to bodies, their powers, propertics, and oper-
ations one upon another ! To this I answer, that we
have already distinguished it by the name of narural
or experimental, But that we may see more distinct-
1y wherein the difference between scientifical and
natural knowledge lies, it may not be improper to add
the following observations. VWhen we cast our eyes
towards the sun, we immediately conclude, that there
exists an object without us, corresponding to the idea
in our minds. e are, however, to take notice, that
this conclusion does not arise {rom any necessary and
unavoidable connexion discerned, between the ap-
pearance of the idea in the mind, and the real exist-
ence of the object without us. We all know by ex-
perience, that ideas may be excited, and that too by
a seeming operation of objects upon our senses, when
there arc in fact no such objects existing ; as in
dreams, and the deliriums of a fever. Upon what
then is the befoic-mentioned conclusion properly
grounded ? Wiy, ‘evidently upon this : that as we
are satisfied our orpuns operate duly, and know that
every ceffect must have a cause, nothing is more nat-
ura} than to supnosc. that where an idea is excited
in the mind, soine object exists corresponding to the
idea, which 1s the cause of that appearance. But as
this conclusion, bv what we have scen, is not neces-
sary and unwvoidable, hence theve is no intuition in
the case, but merely a probubie conjecture, or reason-
avle preswaption, grounded upou an intuitive truth,
Sec. VI— 1/ oslute Coriuinty in narural Knowledge con-
Jined to wnz: folls uader cur immediate notice.

Azain, when a piece of gold is dissolved in agua
regiyy we see indeed wid own the effect produced,
Lut camnot be said, in strictness and propriety of



OF LOGIC. 247

speech, to have any perception or discernment of it.
The reason is, bectuze being unacquzinted with the
intimate nature both of eguae regia and oold, we can-
not, from the ideas of them in our minds, deduce
why the one operates upon the other in that particu-
lar mannev. Hence it is, thut our knowledge of the
facts and operations of naturc extciv's not with cer-
tainty beyond t! e present instance, o what falls un-
der our immedizte notice ; so that in all our research-
es relating to them, we must procecd in the way of
trial and experiinent, there beine here no general or
universal irutic, whereen to found scentifical deduc-
tions. Eezau:e the solution of okl in agua regic
holds in one expei‘ment, we cannot thence infallibly
conclude that it will hold in tnother.  For not know-
ing upon what it is, i+ either ol tiesc bodies, thot the
effect here inent'onud dependz, we hive no absolute
cerinty in eny new experiient ve pioposc to male,
that tiiec objocts to bz applizd one to wrother have thet
p.ecise texia s and o nstitution from wiich this solv:-
tionresults. € .ciaitfs, know by cupeiicrce, thut hoo-
ies which go by the swne noooand Lave the sane
outwaid appervance, are no. always, Fo cver, exact-
I alike ta thiviv powers and operaticas.  In vain do
they oiten seonel for those properdes in one piece of
antimony, ~which, on former occasions, they may kuve
found in anoth« r; aud Ly this means, to their no small
nucctification, ind themselves frequently disappoint-
edyin very eosiy and promising experiments.  Mor
have we any express and positive a survance, that ¢
very bodies with which we have fermerly made exper-
iments, ¢ontinue so exactly the same, as to afford the
like appearances in any succeedin? trial. A thousand
chianges Yappen every moment in the natural world,
without our havin:s the lewst knowledre or pereeption
of them. An aliwradon in our atimecpheie, the upe-
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proach or recess of the sun, his declination towards
the north or south, not only vary the outward face of
things, but occasion many changes in the human con-
stitution itseif, which we yet perceive not when they
happen ; nor should ever be sensible of; but by the
effects and consequences resulting from them. And
wwhether alterations analogousto these may not some-
times be produced in the frame and texture of many
bodies that surround us, is what we cannot with cer-
tainty determine. Hence, from an experiment’s suc-
ceeding in one instance, we cannot infallibly argue,
that it will succeed in another, even with the same
body. The thing may indeed be probable, and that
in the highest degree ; but as there is still a possibil-
ity that some change may have happened to the body,
unknown to us, there can be ne absolute certainty
in the case.

Sec. VIL—IWhar kind of Knowledge of Body would
deserve the name of Science.

Had we such an intimate acquaintance with the
structure both of aqua regia and gold, as to be able
thence to discern why the one so operates upon the
other as to occasion its dissolution ; insomuch that
from the idezas of them in our own minds, we could
clearly deduce, that bodics of such a make applied
one to another, must necessarily produce the effect
here mentioned ; cur knowledge voculd then be sci-
entijical, and stand upon the foundaiinn cither of insu-
ition or demonsrratisn, according as the perception wus
immediate, or attained by ineans of intervening ideas.
In this case, therefore, having two standard ideas in
our minds, whose relations we perfectly well know ;
wherever we found objects conformable to these ideas,
we could then pronounce with certainty, that the ap-
plication of them one to another would be attended
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idea, is unavoidably so also in reality of thines, wheie
things exist answerubie to these ideas.  If it be tri-
inidea. that a parellelogram is the double of a triun«ic,
standing upon the same base, and between the sume
parellels ; the same will be true of every real trinn-
gle and parcilelogram, that exist with the conditicns
here mentioned.  We are likewise to olsevve, that
the chunzes to vhich bodies are daily liahle. coull
produce no confusion or perplexity in natirul know!.
ete, did it stand upon the foundaiion taic mentiv.-
«d. For in such a case, the powvers wnd propuities of
ohiccts being deducdd from the idess of them in cur
own minds, worldno otherwise be applicd to thinz,
really existing, than as these things are tound i luct-
ly conformable to our ideas.  Vvihen, thenfere, n
altcration happened in any body, as it world by (4is
means differ from that stendard idea whence its ivrm-
cr properties were seen to 1w, we ot of course
he sensible, that some suitable change vwould {ollow
in the properties themsclves, and that its povers and
operations, in regard of other bodies, would not be in
all respects the same.

Sce. VIIL.—Expicrience the only foundution «of Nuiur-
al Knowl dge.

But what is still more vremarkuble, we should, up-
on this supposition, be able to determine the mutual
action and influcnce of bodies, without having re-
coursc ta trial or experiment.  Had we, for instance,
a perfect knowledge of the intimate nature and com-
position of an animal body, and of thut pasticulur
poison that is infused into it by the bite ci u Vi, s0
as clearly and distinctly to discern how they avewd.pit-
ed one 1o another ; we might thence scivutifically de-
duce, without the help of experiments, that the bite

H?=2
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of a viper would o unhinge the human fabric, and
produce such ferinents and combustions in it, as must
necessarily Le followed by a tota] extinction of all the
vital functions, and leave thut admirable riachine a
mere lieless lump.  But as such perfect and ade-
quate ideas of objects, and their mutual habtiudes
one to wnother, are plainly beyond tute recch of our
prosent facultics; it were vain for us to think of im-
proving natural knewledse by abstract reasoning or
scientifical deductions.  Lxperience 1s here the true
and proper foundation of our judgments, nor can we
by uny other mcans arrive at a discovery of the sev-
ercl powcers atdd properties of bodies. [Inw Jong
might a man contemplate the nature of hemlock,
examine the structure of its parts in a microscope,
and torture and analvse it Ly all the processes «f
chemistry, before he could pronouince with certuinty
the effect it wiil have unen a human body? One sin-
gle experiment lavs that open in an instant, which
all the wit and inveniion of men would never of them-
sclves have been wble to trace. The same holds in
all the other parts of natural philosophy. Qur dis-
coveries relating to clectricity, the powers and prop-
eriivs of the Joad-stone, the furce of gun-powder, &e.
were ust gained by reasouniwy, or the consideration of
our chuteact ideas, but by me.ns of expertiments made
with the bodies themselves. Hence it happened, that
while the philosophy of Aiistorls prevaiied in the
schicols, wivich dcalt much in metaphysical notions,
occult qualities, sympethies, antipathies, and such like
words without meaning ; the knowledge of nuture
was at a stund @ hecause men pretended to argue ab-
stractedly gbout the things of which they had noper-
fect ond adequate ideas, whereon to ground such a
h i reasoning.  But now in the present age,
Uiag we huve returned to the wav of trial and experi-
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ment, which is indeed the only truc foundation of nat -
ural philosophy ; great advances have ajready been
made, and the prospect of still greater lics belore us.
Sce IXi—Differcnce between Scientificcd end Neiural

. G
fu.b..'ub".‘)"t‘.

And thus at length we may sufliciently understand
wherein the preper difference les, between scienlif -
cal and natural knowlcdie.  In mutters of sdicnce
we argue froem the ideas in our owniniids, and G
connexions and refations thev huave cne to wnother.
And as wihen these relations are sct cleaity and plain.-
ly before us, we cannot avoid peiceiving and cwning
them, hence all the truths of tiis class jruatice als-
solute certainty in the mind, and are attended with
a necessary and unavoidable assent. It is otlierwise
11 the case of natural knowledge,  Intuition @nd in-
ward perception have here no place. We discern
not the powers and properties of those chjects thut
surround us, by any view and compatisonof the iders
of them one with wncther, but mercely by ¢xpericice,
and the impressions they make on the scnses. Bui
now the reperts of sense happening in seme imstunc-
¢s to deceive us, we aave no infallible assurance that
they may not in others ; which weutkens not a little
the evidence wttending this kind ef knrowledec. and
leaves room for suspicion and distrust.  Nuv, what
is yet more considerchic, as we huve no pericct and
adequate idcas of bodies, reproscnting thieir Jinad
constitution, or lavins: opei the foundation upen wiich
their qualitics depend, we can [orm no universal pro-
positions about them, apelicnbiz with certuinty iu all
particular instances. Live, we sav, dissolves ractals.
This, though cxyrossod indelinitcly, is, iowevery only
a particulur truth, nor can be cxtended with ehseinie
assurance, beyond the several trinls made.  “The rea-
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son is, that being ignorant of the inward frame and
composition both of fire and metals ; when objects
are offered to us under that name, we have therefore
L pusitive certainty that they are of the very make
wud tentineg, requisite to the success of the exp(.r'—
il The thing may indeed be probable in the
hisrhest degree 5 Lut for want of standard and settied
idens, We can never arvive at a clear and absolute per-
cepiion Inthe case.

BSee. M—The manner of Rmswzm in Natural Know!-

28 ncnltﬂclrss, It is ceru 'n that many general
€ONCisiony i natnral phil 4,1‘ i+ are embraced with-
cut aoubt or hesitation 3 nay, that we form most of
the schemes wnd pursuits of luC upon that founda-

it will natieally be askod here, how come we
voHhis as<irance ! i answer, not scientifically, and
Bi the vay of strict ¢ Ll‘ﬁ.ﬂ'l':tl‘dtlon, Lut by cnology,
and an inducton of experiments. We dictinguish
fire, for instance, by sl i of its qualities as lic morc
immuodinidy opza to the netice of the senses ; among
Lht and he'xt are the most considerable. o Ex-
amining still faither into its  ature, we find it llke-
wise pPussesocd of the power of dissolviny metals.
But this new poeserty not having any hecessaiy con-
tovion tiat we con t. - with these other qualities
Ly wwaich Do is aistinevised, we cannct therefore
urgie with certuinty, that wherever light ond hCllt)
“leoars the power of disselving ul‘vtd.JCC-i),lSLS with
them. TTs not tifd a{u_r we havc tried the thing in
@ vavico of experiments, ond Sond it alwars to Lo,
that w o Degin O presume ‘[‘,;L,._ nuy be really some
sl cunnzsion, though our views are too short and
supericet to discover it Flenee weare led to frame
sweal CLaCiusion, arguing from what has already
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happened, to what will happen azain in the Bke cases,
insomuch that where we meet with ail the other prev-
grties of fire in any body, we have not the least a1
but that upon trial, the power above vrentionzd il
be found to belong to it also. This is cilicd vens i
ing by analogy ; and it is, as we see, e €1 liic-
lv upon induction, and experiments made with puo-
ticular objects ; the moie precise and accurate v
idcas of these objects are, and the greater the varlery
of experiments upon which we build v.r vene P
the more certain and undenbted will the eonclusions
be. iis in this manner we arrive at all the coneal
truths of natural knowledge : as that the Hite olacer-
tain animal is meortal ; that a needie (onched Ly 2
load-stone points to the north ; that geavity belenus
universally to all bodico; and innumornbie oters,
which, thoueh. not capable of strict demiuiisirotion

dation of analogy, as the most obvious and inunilne

judgments 5 nuy, and become fixed and steacy -

ciples of action, in all the aims and pursuits of e,

Sec. X1.—How even Scicniificul Reasoneng may be in-
toolieced into r.

And here agzain it is putticehuly remarkalle, that
having ascerizined the general properties of things 'y
anadopy, if we proceed next to establish thiese as /-
telata in philosophy, we can, upon this toundation,
build strict and mathematical demisnstrations, and
theiehy infroduce scient/fice! teusuning into nnural
knowlod In this manner, sir freee Aoz having
deterinined the luvs of gavity by a varity of ciperi-
ments, and lving it down as a principle, that it op-
erates wecerding to those laws through the whole
svstem ol nature 3 has thenecey ina way of strict de-
monstration, deduced the whole thicary of the hicwvens-
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Iy motions.  For granting once this postulazum, that
vty belones umveroallv to all bodics, and that it
acls ueeording to their solid content, decreasing witi
the distance in a given ratio ; what sir Isace has de-
termined in lﬁ'i’d‘(l to the planctary maotions, follows
from the bare consideration of our 9wn ideas ; that
is, necessarily and scicntifically. 'L hus likewise in
ofticsy if we lay it down as a principle, that light is
propawied on alf sides in right lines, and that the
rays of it are reficcted and refracted according to cer-
tzin fixed invariable iaws all which is krown to be
true by experience ; we can wpon this foundation es-
tablish mathematicaiiv the theory of vision. The
same happens in mecha'es, hydrostatice, pmeumatics,
&c. where from fiostulata ascertained by expericnce,
the whele thieory relating to these branches of knowl-
edre follows in a way of strict demonstragion.  And
this I t1ke to be the reason w hv many parts of na-
tural philosephy are honored with the name of scienc-
es. INot that they are ultimateiy founded upon in-
tuition ; but that the several principies peculiar to
thm beiny assumed upon the foundation of expe-
rience, the theory deduced fio:n these principles is
estublished by seivn jfical reasoning.

Sec. JIL.—Yer still Experionceis the ultimate Ground
¢f our Assent.

Could we ix‘dued discern any necescary connexion
Eetween gravity and tae known essential qualities of
matter, insoruch that it was inseparable from the ve-
rv idea of it; the whole theory of the planetary mo-
uons would then be strictly and propu‘ly scieniifical.
Por secinyg, from the notion of gravity, we can de-
monstra d\'f:l) deierinine the laws that bodies will ob-
serve in thelr revolutions, in any known circumstanc-
¢s; if' the circumstances relating to any system of
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bodies can be traced, and gravity is supposed esscn-
tial to them, we can then, from the bare conwideration
of our own ideas, deduce all their et oy and phe-
nomena. Now this is precisely what siv Isaac has
done in reoardd to our plunctary systemi.  jle Fas de-
termineid (e eircumstances of the Lodies thul con-
pose 1ty In respert of situation,  distuncey, magnitucic,
&e¢. all which being supnosed, if they cee essentially
actuated by grasity, their several revolutions and Lul;-
pearances st be equuily essentiale Lot us the
principle of gravitation cannot be voconnted for by the
known qualities of matier, neither cun Guis theery be
immediately deduecd {rony the tdea of body 5 and
therefore, tho’ our reasuning it this part of philoscphy
be truly scientificul, yet as the princpic upen wiich
that reasoning 1s grounded, is derived from cxpert-
ence, the theory itself muct needs vitiately vest up-
on the same foundaticn. And thus even the doctrine
of the planetary motions, though seemingly estublish-
cd by muthicwatical reasoning, huls yoty 1o sivictness
‘and propricty ol speech, under the head of natured
knowledge. For in this preciscly contits the difler-
ence between sciirce, wid what we call the philosn-
phy ol mature ; that the one is grounded ultimately
on ituition. the other on exprerience.  As the obscer-
vation here made holds alike in all the other brunches
of natural philoscphy, into which sclendfralicasening
has been introduced ; it is hence apparent, tact they

ve not sec wees, in the strict and proper scnsce of the
woid, but cnly by a certain lutitude of cipression
common enough in il languages. VS hat we have
therefore said above, relating to.the impossibility of
improving natural knowledge, Ly scientincal (L(Eu.(-
tions, is not contradicted by @iy tiuny advorccd in
this section. We there meant dedactions greunae]
ultimately on tatuition, and duiived from a considure
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ation of the abstiact ideas of objects in our own minds ;
not such «s dow from fiostulate, assumed upon the
{hundution of experience.  For these last, as we have
olready observed, are not truly and properly scientifi-
cal, but have obtained that name merely on account of
e wav of vedsoning in which they are collected from
tire catd zee wlata.

LT —"7%e manner of Reasoning in Historicle
Auowledge.

o
D0C,

1 then absolute and infullible certainty is not to be
obtained in natural knowledge, much less can we ex-
pect’it in historicle.  For here testiniony is the only
cround of assent 3 and therefore the possibility ol our
being deccived, is still greater than in the case of ex-
perience,  Not only he who reports the fact may him-
scli have formed a wrong judgment; but could we
even get over this scruple, there is still room to sus-
pect, that he may aim at imposing upon us by a faise
narration. In this case, therefore, it is plain, there
can be no intuition or inward perception of truth, no
strict and absolute demonstration, and consequently
nn science.  Therc is, however, a wuy of reasoning
even here, that begets an entire acquiescence, and
Ieads us to embrace without wavering, the facts and
reports of history. Ify for instance, it appears, that
the historian was a man of veracity ; il he was a com-
petent judge of what he relates ; if he had sufficient
opportunitics of beinginformed ; if the book that bears
his name was really written by him ; if it had been
handed down to us uncorrupted ; in fine, it what he
rclates is probable in itsell, falls in naturally with the
other events of that age, and is attested by contempo-
rary swriters ; by these and such like arguments,
founded partly on criticism, partly on prebabie conjec-
ture, we judge of past transactions ; and though they



OF LOGCIC. 257

ave not capable of scientifical proof, yetin mar cases
we arrive at an undoubted assurance of them. oo
as it is absurd to demand mathematical demonstra-
tion in matters of fact, because they admitnot of .
kind of evidence ; it is no less so to doubi of thel
raality, waen they are proved by the best arsuments
their nature and quality wiil bear.

Sec. XIV.—=Scejticisms necessarily excluded from mat-
ters of Scicuce ;

And thus we sec, in the several divisions of inimuan
knowledse, both what is the ground of judsin: -, and
the manner of reasoning, peonliar t9 cach.  In seen-
tifical knowledoe, which reavds whally the abstsact
ideas of the miud, and those »clations and connexions
they have onc with anothes; our judiiments aie
grounded on /nfuificn, and the manner of reasoning iy
by demsivsirarion. In natured knowledre, rospecting
objects that ¢xist without us, their powers, properties,
and mutnal operations ;3 we judge on the fundation
& cxfrerience and reason by induction and analigy.—
Lastly, in Aistorical Loiwwledge, which is chiefly con-
versant about past facts and transactions, tesfimony is
the ground of judgment, and tie way of r=asoning is
by criticiim and probable ccajecture.  And now T think
weare able effectually to overthrow that absurd kind
of scepitizism maintained by some of the ancients which
brings all propositions upon a level, and represents
them as equally uncertain.  What gave the first rise
to this doctrine was, caprice of certain philosophers,
who observing that the reports of sense and testimo-
ny were in sonic inslunces deceitful, took thence oc-
casion to suppose that they might be so likewise in
others, and thercupon established it as a principle,
that we ought to doubt of every thing. But cven with
respect to this doubting, we are to observe, that it can

I2
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in fuct extend no fuz‘tl er, than to matters of exfie-
riviece and fesiingiiy being totaliv and necessariiy ex-
xulk.xl frem .srzm'l/ ml kuow lc;dg When ideas
L.u.r‘v.pl*,camu‘cx in the understanding, it is in-
ssibic for'us te doubt of their being there.  And
when the velations ofauy of our ideas are clearly and
uiatinetly discernzd by the mind, either immediate-
Py, \\Hic‘l isinidrizin, or by means of interveninge
Lieas, waich 1s domonstratton it would be in vain 1-:1
Lt eieleaveur to w'. ode ourselves that that isnot,
wiich we piainiy aud auavoldably perceive o be.—
In this case, therclore, we cannot withhold our wo-
sent; teuth forcus its way over all epoosition, cud
brealks in withi so much light upon the mind, s o be-
vt absolate and infubiible cevteingy,

"y

Sec, AV.—.di:d t0 be wilaitied avith cetion inmatters
¢f exre
Trndeed iz neturad and hictorical kuovwledge ccefiti-
¢ suewnay have p.uce ; becavee,aswe nave said, there
sa l‘()‘mt)ult‘{ :f our Leing deceived.  But lxen it is
o l)(, observedy (iat a bare possibility 1s a very weak
aronnd whereon to holiom any philesophical tenet.
3 is possibles that Great Oricaln may be swailowed
up by the sea Lbefers w-morrow 3 but I believe no
1,31 is on this account inclined to think it wiil be so.
It is vossible tie whole Buinan race may be extin-
gulshed the next instunt ; vet this w)xt"u'i'u creates
no apprehension that the thing itsely WJH veally hap-
pen. Ina word, we ought to judze of things by the
proofs brought to support them, not by b'tre abstract
possibilities ; and when we have all the evidence, they
arc capable ofy that alone is sufficient to convince,
though perhaps the contrary caanct be shown to im-
ply u contradiction. Wi} any wise and considerate
raan douls whether there be such a place as Jfrica,

e wnd tesiinici.
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because we cannot prove, by any necessary aroument,
that it is absolutely Impossible all the relations con-
cerning it should be fddse 7 Strictand riverous de-
monstrations belony not to history, o the plitoconhe
of pature. The way of reasoting, in these branches
of knowledie, is by argiunents drawn {rom cxie-
rience and tosiimony.  And when the trady of anv
propositon is in this munner subilcientiy ascertained,
msomuch that it appears with all the evidence itis
capuble ofy and we Luave as great rewson to believe that
itis, as we ceuld possibly have, supposing it were,
is ot this upon the matter as sutisiuciory s demain-
strotion ? It must be owned, indecd, there is no iii-
ward perception in the case ; and therefore our usscnt
cannot be said to Le necessury and unavoidable.—
Slen may in these matters be scefitics, if they please ;
and if they are resolved upon ity it is in vain te con-
tead with obstinacy and preverseness. I cunnoy,
however, but observe, that if they will really act up
to thizir own principles, and treat all things in geod
Carlostas uncetain, Ut admit not of sirict scientifical
proch their sonduct must be the very madness i foiiy.
o man cuau demonstrate wathematicudlyy that poison
has not been caaveved into his meat or drink. And
if he will be 0 very cautious as not to taste of cither,
tii! he has reaclicd this degrec of certainty, 1 know
no other rewedy for him, but that in great sravity
and wisdom he mus. die for fear of death.  "i'he truth
of it is, the most zealous patrons of scepticism, after
ail their pretended doubts and scruples, find it yet con-
veniont to Lehave, in the sevaral occurrences of life,
as if they guve eatire credit to the reports of sense
and testitaony.  Fhiey will po more veniure upon a
dose of arsenic, cor rus: into the midst of a glowing
furnace, than if they verily believed death would be
the conscquence.  And though in this it must be
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owned they act discreetly, yet have we hence at the
same tinic avery convincing arguinent of the absur-
dity of these notions they aﬂ'cct to entertain. In re-
2 lity, can any thing be more ridiculous, than to give
inio d scheme of th;nl\mg, which we find ovrscl\f.s
noceositated to conltrudict i almost ¢very cceurrence
«UliZe 2 Oninions are net to be taken vp out of cu-
price and funcy, but to scrve as principles of actien,
oG steading rules of bebaviour.  When tacy answer
not this maii purpose, thev arve unavailing and fruit-
Juss, and an chatinate adherence to them, in spite of
repeated adiionitions of experience, justy deserves
to be branded rur fuliv.  YWe shall not, therefore, at-
tcmpt to multiply arguments i a matter so obvious,
¢ sufficiently ar.swering cur present purpose to lave
«‘ 10wl that doubting and unceitainty have no place
in scientifical Lnowx;:.gc. and that even in matters of
Listory, and the facts of nature, and undistinguishing
scepticism would be in the highest degree absurd.

Sec. XVI—Sdence applicable to the Concerns of Llu-
man Life.

But here, perhaps, it will be asked, Why all this
mighty noise about science, when, even according to
the present account, it seems to be so very capricicus
and arbitrary o thing ¢ For sceing itis wholly confin-
ed to the consideration of our ideas, and we are at
liberty to frame oig ~:om:>}: ¢ those ideus at pleasure,
this indeed opens & way to casties in the atr, of our
own building, to m.,.l,_. chimerical and fanciful sys-
tems, which men of warm znd lively imaginations
love to entertain themselves with, but promises little
of thet knuwledyre which is worth a wise man's re-
gard, and respacts the gicat ends and prvposes of
Jife.  Where is the advantage of barely contemnplat-
ing ourideas, and trucing their several habitudes and
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relations, when it is in truth the reality of things that
we are chiefly coucerned to knew, und those res ety
thLy bzar to us and one another? “L'o this I answer:
hat if indecd our ideas no way regarded things them-
sclvcs, the kuewisdge acquired by their mezus woull
be of very little conscquence to human life. But
since, as we have alrcady observed, v hatever is true
in idea, is unav01c.ab1y s0 also in the reafity of things,
where things exist SHEN ‘crable to these ideas : it is
app‘uult, that by copying ourideas with care froin the
reul objects of netuiv, and framing them in a con-
formxty to those conjunctures and circumsturces in
which we are most likely to be conceined, o wav 15
laid open to discoveries of the greatest importonce (o
mankind. Yor in this cuse, cur several reasonings
and conclusions, holding no less of the objecistheimn-
-selves, thun of the ideas by which they are represent-
ed, may be therefore applicd with certainty o theve
objects, as ollen as they iull under our notice.  Thus
mathematicians, having formed to themselves ideas
of cones, cvlinders, spheres, prisms, &c. variously
compare them tozrether, enamine their seveval prop-
ertics, and tay down rules by waich to culeulute their
relative bulic and diineasions.  Butnow as bodics an-
sweting in figure (o these ideas come frequently un-
der our observation, we huve by this means an oppor-
tunity of applving mathcniical knowledge to the
common coucerns of iife ; and by dUermm ng pre-
cis:ly the quantity of cxtwsmn in cach body, can the
better judge how fur “lev will unswer the purposes
we have in view.  The same thing happens in poli-
tics and morality. If we icrm to ourseives :ivus ©
such communilies, connexions, actions and conjunc-
tures, as do or may subsist among mankind; all our
1easonivgs and conciusions will then respect real hfe,
and serve as sicady maugims ol behaviourin the sev-
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cral circumstances to which it is liable.
thweforc, c:nourrh that we set ;mr)ut the cens
of any ideas at rundom 5 we ust further ta
that those ideis truly regard things themseives 3 {or
aithouch knowiledoe is aiwars cerioin, when derived
from tic centemplation of cur wwn idess, vet it is
then oaly useful and worthy our regaid. when it ve-
snects ideas taken from the res dohjeets of nature, und
strictiy releted to the cencerns of human lige.

sSec, N IL—T7he method of scicnce begins Yith aicer-
Loining our Idias ;

Iuving thus shewn that there s such a-thing as
acicnce, fined and ascertained the bounds of it, and
explaiaed its grzat use and importance in the affairs
of mankin:; it now remains thut we lay down the
rules of method peculiar to this bianch of knawledye,
and give sume account of the munnor in which that
cerrainty and ceavictivi Which are inseparable from
it, mav be mest paterally and e8%creadly produced.
Selencey as we have said, regards wholly the abstract
ideas o Lhc NG, aml the rciutions they have one to
znother. The creat secret, thercfure, of attaining it
Jivs in so munnging a '1,1(] conductiing our thoughts, as
that those several relations may be laid epen to the
view ol the enderstanding, and become the necessis
vy and unavoiduble objects of vir perception.  In or-
der w0 this we must make it cur h 'st care, distinctly
to frune and ==iile the ideas about which our engui-
Fies are wbe crepleoyed. For as the relations subi-
sistne belween thcm can o oihicrwise be discerned,
han bj.' combaring them one with another—and as
this cwnpa_nszm n.ecessal‘ily supposes that the ideas
themscives are actually in the mind, and at that very
L Unaer our Lniediaie  instection—it plainly fo]-
lovs, that ail scicce must begin with fxive aud o
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eertaining those ideas. Now our idcas, @5 has been
already observed in the first book, come uli very na-
turaily within the division of sizpfde and com/le—
Simfde idcas are excited by actual hanressions morle
upon the understending ;5 aad as they euistuncer cne
uniform abhearaice, without vaviety or compos.tis i,
are in no dunger of being misteiien, or confounried
cne with anotiser. It 1s otherwise in our complre
conmceptions.  Ior these counsistivg of many simple
ideas joined tegethiony great care must be takien, that
we acquaint ouiselves with the true tnermber conhin-
cd, and the erder and mainer of thiir connew
Voo this micans aleie are these cur most salicate hu-
tices, kept distinet and vaciable, nsomuch that ine
all our several vicws of themy, they over have fhe
same appetiunice, and exhibit tie swiue hobitudes aved
respecis.  fiure, therciore, peoperly speoling, the
art ol lnowlede bonns, FPoralthon, i we hind it ca-
sy ciourh to boind and seitic ouridens, wheve they
consist of but fuw simple peecentions 5 vet when they
giow to be very complicated, it ollen requires great
address and munazement to thiow them o such
vicws as may prevent that confusion which s opt to
ise from the joint consideration of a mmitipiicity of
iferent ebiects.  Hence that giadation in the com-
postion of our ideas which we have expivined at large
in the last chapter of the firstbook.  Xor as they are
by this rucans formed into ciiterent ovders, and these
orders arise continualiy one out of wiotner; thic un-
derstanding, by taking them i a just succession,
graduadly mioniits to the highest conceptions, and can,,
at any time, with jucredible euse und cxpedition,
bring all their parts distincty into view. To know,
therefore, the full value of this contrivance, we must
attentively consider the strict connexicn that obtaims
hetween the seveial classes o eur ;;:rccpllons when

T
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disposed in such a series. Every succeeding order
is formed out of those combinations that counstitute
the rank next below it.  And as in advancing frem
ene degroe to another, we are always to proportion
the number of notices united, to the strength and ca-
pacity of the minil ; it is apparent, that by such a pro-
cecire, the ideas will be thoroughly ascertained in
every step, and however Jarze and butcy, lie yet fair-
ly within our grasp. This obviously accounts for that
won feviul clecrness of apprehension, which we often
ef;g)u‘i qice within ourselves, even in regard to the
st complicated concep tions. Lovp though the mu!-
-tntu(k of parts in many cases be great, I may say be-
vond beliefy, vet as ther have been all previously
formed into separate clusses, and the classes them-
sclves distinetly settled in the understanding ; we
find it casv, by such a serics of steps, to rise to any
iiza, how compiex soever, and, with a single glance
ofthought, to embrace it in its full extent.

Sec. XVIi.—And communicating them by means of
Definitions.

N

But it is not enough that we barely form ideas in
curown minds : we must also contrive a way to ren-
der them stable and permanent, that when they dis-
appear upon calling off our attention, we may know
how to retrieve thcm again with certainty. This is
best done by words aixl descriptions, which serve not
ouly to subject them tu their own review, but also to
“lay them open to the perceptions of others.  And in-
deed as one of the main ends of reducing krowiedge
into the form of a science is, the easy and advantag-
eous communication of truth ; it ought always to be
our first care, when we set about unfoiding our dis-
coverics, to exhibit the several conceptions to which
they relate, in a just and accurate series of defini-
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tions. Tor till we have distinctly transferred cur
ideas into the understandings of those to whom we
address oursclves, and taught their connexion with
the appropriated sounds, all our reasonings will
evidently be without effect. If men comprehend
not the true import of our words, and are therefore
led by them to bring wrong ideas into comparison,
they can never sure sce connexions and habitudes
that really subsist not. DBut i, on the contrary, the
teims we use, excite those very conceptions in oiliers,
which they dcnote in our own miands ; then, as the
several relations pointed out wiill jie iy open to
view, they must needs be discerned with greut veadi-
ness and ease, -and stamp the character of cortudaty
upon all our deductions.

Sec. XIX.—TV%e names of simple Ilious constitute the

original and clementary terms of Language.

Thus we see that the meihod of scivnce b, s with
unfolding our ideas, and communicating them by
means of definitions.  And here it is of great impor-
tance to obscrve, that there must be in all lonsuages,
certain original and clementary names, wiciicc our
descriptions take their first rise, and beyond which
we cannot trace the meaning and signification of
sounds. For since our very definitions are made up
of words, if we su]:josc not such primitive and furda-
mental terms, into which they all resolve thcmsclve§,
and where they at last nccessarily terminate, it is evi-
dent there would be no end of explaining. Now it is
peculiar to our simple ideas, that they cannot be origi-
nally excited by words, but must always mule their
first entrance into the understanding by the actual
operation of objects uponit. When, therefore, in a
series of definitions, we arrive at the names of thgse
ideas, ’tis plain we can push our descriptions no for-

K2
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ther, but are necessitated to suppose, that the percep-
tions themselves have already found admission into
the mind. If they have not, definitions avail nothing ;
nor can they any other way be impressed upon us,
than by betaking ourselves to the several objects in
which the power of producing them resides. Hence
it appears, that the primary articles of speech, into
which the whole of langnage may be ultimately re-
solved, are no other than the names of simple ideas.
These, we see, admit not definitions. It is by expe-
rience and observation, that we grow acquainted with
their meaning, and furnish ourselves with the percep-
tions they serve todenote. For finding that those in
whose society we live, make uze of certain articulate
siunds, to make the various impressions of objects,
we too annex these sounds to the same impressions,
und thus come to understand the import of their
words.  This way of knowledge takes place, in regard
to ali our simple ideas ; but in many of those that are
comblex, as they are the mere creatures of the un-
derstanding, and exist no where out of the mind,
there are, of coursz, no real objects without us, whence
they may be originally obtuined. If; therefore, they
could not be communicated by descriptions, we should
be left wholly without the means of transferring them
into the minds of others. But happily it so falls out,
that a}l complex conceptions whatsoever may be dis-
tinctly exhibited in deiinitions. For as they are no
more than different combinations of simple ideas, if
these simple ideas have already got admission into
the understanding, and the names serving to express
them are known; it will be easy, by describing the
crder, number, and peculiar connexion of the notices
combined, to raise in the mind of another the complex
nction ressliing from them.
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Sec. XX.—A Knowledge of these previously suppiosed
tn handling any Subject scientifically.

Since then it is by simple ideas and their names,
that we unfold all the other conceptions of the mind ;
it manifestly follows, that in handling any subject,
scientifically, we must alwavs suppose those to whom
we address ourselves, previousiy furnished by experi-
ence with these first principles and elements of
knowledge. Nor is this by any means an unreason-
able fiostulatum : because the simple ideas that relate
to the sciences, being {vw in number, and coming
very often in our way, it is hardly possible we should
be unacquainted with them, or not have frequently
heard their names in converse with others. W hat
principally demands our care is, to apply those names
aright and according to the strict use and propricty
of the language in which we write. “Tis seldom ul-
lIowable to change the signification of words, especial-
ly those by which we denote simple ideas. If, how-
ever, such a liberty should at any time be found ne-
cessary, we may still make ourselves understood, by
mentioning the idea under its common name, and
signifying its connexion with the newly appropriated
sound. Indeed it sometimes happens, that new and
unusual ideas of this kind are to be taken under con-
sideration, which we must therefore express by
terms of our own invention. In this case, as the
ideas themselves cannot be laid open by definitions,
we refer to the several objects whence they may be
obtained ; which though it excites not the perceptions
immediately, yet suflicientiy answers our purpose, by
putting men in a way of being furnished with them
at pleasure.

Sec. XX 1.—T%e order and connexion of our Definitions.

This foundation being laid, the communication of
our complex conceptions by definitions becowes both
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easy and certain. For since the ideas themselves are
formed into different orders, and these orders arise
continually one out of another; nothing more is re-
quired on our part, than to observe a like method and
gradation in our descriptions.  As, therefore, the first
ovder of onr compound notions is formed immediate-
ly fiom simple ideas; so the terms appropriated to
this urder must be defined by the names of these ideas.
And us the second and all the succeeding orders arise
cont.iivally out of those combinations that constitue the
classes next below them, so the definitions corres-
pondiig to these different orders gradually take in
the terms by which the severai inferior divisions are
regutartv und successively expressed.  In such a se-
ries of duscriptions, it is evident, at first sight, that
nothing can be obscure and unintelligible. For as it
begins with the names of simple ideas, whose mean-
my 15 supposed to be known—and as in every order
of definitions, such terms only occur, as have been
previously explained in the preceding distributions
—by advancing regularly from one to another, we
eradually turnish ourselves with whatever is necessa-
ry towards a distinct conception of all that is laid be-
fore us. Nor is it a small advantage attending this
disposition, that the several ideas described are here-
wy excitedin the understanding,in the very order and
inenner in which they are framed by a mind advanc-
g uniformly from simple to the most complicated
noticls, Hence we see distinctly tae various de-
posicree of things, and being putinto that very
tramn of thinking which leads directly to scicnce and
ceitainty, are drawn tasensibly to interest ourselves in
thr purzait ; insomuch, that while in fact we do no more
thai {7 flew a gu-de wnd conductor, we can yet hardly
furbe i fneying ouesclves engaged in the actual exer-
cise ol deducing cue part of knowledge from another.
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Sec. XXI1.—Of the immediate and intuitive Relations
between our Ideas.

‘When we have thus fixed and ascertained our ideas,
and distinctly exhibited them in definitions, we then
enter upon the important task of tracing their several
habitudes and relations. In order to this, we set about
Fomparing them among themselves, and viewing them
in all the variety of lights, by which we can hope to
arrive at a discovery of their mutual agreement or dis-
agreement. And here it happens, that some relations
forwardly offer themselves to the notice of the under-
standing, and become the necessary objects of percep-
tion, upon the very first application of our ideas one
toanother. Those are, therefore, immediately own-
ed,and constitute our firimary and intuitive judgments,
being attended with the highcst degree of evidence,
and producing absolute certainty in the mind. But
in many cases, the connexion or repugnance between
our ideus, even when true and real, comes not yct
within our immediate view, but requires search and
exaimination to discover it. On this occasion, we have
recourse to intermediate notices, and if by means of
them we can muster up a train of evident and known
truths, which, disposed in a regular series of argu-
mentation, lead at last to a conclusion expressing the
relations we are in quest of, the proof thence arising
is called demonstration. Now as the conviction at-
tending dJcmonstration, is no less necessary and una-
veidable than that which proceeds from iniuition ; it
evidently follows, that whether the relations between
our ideas are immediately discerned by the mind, or
whether they are traced by meansof intervening per-
ceptions, in either case we arrive at science and ccer-
tainty. This, Lowever, is particularly to be obscrved,
that the more remote and distant rcspects, bung de-



270 DUNCAN’s ELEMENTS

duced from such as are obvious and self-evident, the
propositions expressing these last demand our first
notice, and ought to be previously established, before
we enter upon higher investigations. When, there-
fore,in the method of science, we have finished the bu-
siness of definitions; it must be our next care, dis-
tinctly to unfold in propositions,those immediate and
intuitive relations, which are necessarily seen and
owned by the mind, upon the very first comparing of
our ideas one with another. These propositions have
obtained the name of st pirincifiles, because, occur-
ring first in the vrder of knowledge, and being mani-
fest of themselves, they suppose not any firior truths
in the mind, whence they may be evidenced and ex-
plained. It is not needful to enlarge here upon the
necessity of circumspection and care, in settling these
primitive and fundamental perceptions. For since
the whole stiperstructure of our knowledge rests ul-
timately upon them, it is evident at first sight, that a
mistake in this case must at once overturn and anni-
hilate all our futire reasonings. But having already
expiained the nature of these propositions in the sec-
ond book, unfolded the notion of self-evidence, and
taught the manner of distinguishing between the
truths of this class, and those that are demonstrable ;
we shall, for the present, wave any farther considera-
tion of this subject, referring the reader to whatis
there advanced, if he desires fuller information.

Scc. XXUI1.—Of the application of Self-cvident truths
in demonstrating such as are remote and distunt.

The first and morc immediate relations of our ideas
being thus pointed ut, our next business is to inves-
tigate sucn as are remote and distant. And here it
is thut we have occasion for intermediate notices, and
a skilful application of intuitive truths. But though
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-self-evident propositions be the ultimate foundation of
our reasoning, we are not, on that account, to imagine,
that the art of improving knowledge lies in assembe

ling, at random, a large and compre'iensive stock of
these.  Even general pirincifiles, considered by them-
sclves, avail but little towards the investigation of
truth.  They are, indeed, useful as 7« Zia of certainty,
by preserving the c¢vidence of our reasainings distinet,
which never fail to convince, if, being pursued to
their source, they are found to resolve themselves in-
to, and ultiinately terminate in these priccipies. - But
when we set about the increase and enluryement of
science, far other helps are required.  i'or Lere the
whole secret consists, in devising and singling ant
such intermediate ideas, as, being compared with
those others whose relations we enquire after, may
furnish out a train of obvious and lmown truths, serv-
ing distinctly to investigate the said relations. Euciid,
in the first book of the clements, has demonstrated,
that the threc inward ungles of a triangle tuken togeth-
ery are equal to iwwo vigh? angles. 'The rcusoning, by
which he establishes that propcsition, resolves itself
into this general principle : things equal to one and the
same thing, are equal to one another. Will any one,
however, pretend to say, that a bare consideration of
the principle itself led him to that discovery ¢ The
merest novice in mathematics would, upon this sup-
position, be equally qualified for the business of inven-
tion, with one that had made the greatest progress ;
inasmuch as these general principles of the science
are commonly alike known to both. But the truth of
it is, Euclid, having found out angles, to which the
three angles of a triangle, and two right angles, being
compared, were found severally equal ; thereby as-
certained the proposition in question, by showing it
to terminate in the above axiom, theugh perhaps the
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axiom itself was never once thought of, during the
whole course of the investigation.

Sec. XXIV.—Reasoning, though resolvabdle into gener-
al truths, rests immediatcly ufron faricular self-
evident firohiositions.

And here it may not be improper to observe, that
thouzh it be usual in reasoning, when we arrive at
any particular self-evident proposition, to rufer to the
gencial axiom under which it is comprehended @ vet
i 1ot this done out of absolute necessity, or for the
swie of any additional confirmation.  All intuitive
trui"s, whether general or paiticular, standing upoa
;¢ same foundation of immediate perceptioin, are ne-
cessarily embraced for their own sake, and require
no mutnal illustration one from another. Wi,
therefore, we have found, that the three angles of
a triangle, and two right angles, «re severally equal
to the angles formed by oncright line standing upon
another, we thence immediately discern their equali-
ty between themselves, independent of the general
axiom into which this truth may be resoived. Nordo
we in reality refer to that axiom, by wav of evidence
and proof ; but merely to show the coincidence of the
example under notice, with a previously-established
general principle. The same thing happens in all
ot'rer demonstrations whatsoever, which, terminating
thus in particular scif-evident truths, are therefore of
themselves sufficient to certainty, and acquire not any
now force by being ultimately referred to general
mauxims.  This T mention here, to obviate a common
yrojudice, whence many are led to imagine, that
Jorticsiar intniiive propositions derive their evidence
firom these that are general, as being necessarily in-
cluded in theui.  BLut since they both stand upon the
same foundation of certainty, and are admitted in con-
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sequence of immediate perception, they have there-
fore an equal claim to self-evidence, and cannot be
made plainer by any mutual apjcul.

Sec. XXV --e-Particular Scif--vident firofiositions 5o
called here, in ofiposition to general frrincifiles.

As, however, it is usual in the method of science to
lay down certain general principles by way of foun-
dation for our future reasonings; some will perhaps
object, that this seems to be a needless precaution,
since demonstrations may subsist without ther, and
commonly terminate in particular scif-evident tinths,
peculiarly connected with the subicct under consider-
ation. In order, therefore, to give a distinct idea of
the true design of this previous step, ve shall bugin
with observing, that by the particular proposiiions in
which demonstrations terminate, must net be undor-
stood such as are so, according to the strict definition
of the word, or in opposition to universals ; but onlv
confined and limited truths, when compzared wiih
others that arc more general. Thus the proposition,
circles, equal to one and the same circle, are equal be-
tween themselves, is, in strictness and provriety of
speech, universal, because the subject is taken in its
full extent, and the predicate agrecs to all the indi-
viduals comprchended under it.  We here, notwith-
standing, consider it as only a particular truth ; be-
cause jt is of a very limited nature, when compared
with the general axiom mentioned above : things c-
gual to one and the same thing, are equal to one another.
For this not only extends to all the varjous species of
figures, but takes in every object without exception,
that comes under the denomination of quantity.

L2
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Sec. XAV 1.--=General Princifiles serve, first, to Con-
tract the bottam of our Reasoning.

This point setiled, it w1} easily appear, that the
method of premising general principles in the scien-
ces answers these two great and valuable purposes.
First, to contract the bottom of our reasoning, and
bring it within such bounds as are sufficiently accem-
modated to the capacity of the mind. For demon-
strations being carried on by means of intcrmediate
ideas, which must always have some peculiar connex-
ion with the matter in hand, the particular seif-cvi-
dent propositions in which they terminate, are almost
as various as the subjects to which they reiate. Thus
in investigating the equality of different objects, wheth-
er angles, triangles, circles, squares, &c. the intuitive
truths, on which the proofs rest, always regard the
particular species, and may be therefore multiplied,
in kifivitum, as fwell as the species themselves. But
now it is rcimarkable, that all these several truths, nu-
merous as they may appear, are yet reducible to this
onc gencral principle already mentioned : ¢hings equal
o one aidd the sume thing, are equal to one another. The
same obscrvation will be found to hold in other parts
of human knowledge ; insomuch that though the par-
ticvlar trutns, on which we bottom our reasoningys,are
reaily innunerable ; yet may they be all, without ex-
cent’on, ruscived into a very few general maxims, and
thereby brought readily within the compass of the un-
derstanding.  When, therefore, we begin with pre-
musing these general traths, and as we advance in
science, taie care universally to resolve our demon-
strations into them ; this must needs add a wonderiul
clewrness and perspicuity to our reasonings, and by
establic’..ug them upen a foundation previously ad-
mit.cl, and of whose strength and firinness we are
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abundantly satisfied, give them that irresistable force
and influence, which serves to produce absolute cer-
tainty. Norcan wc possibly imagine any thing more
elegant and beautiful, than thus to behold knowledge
rising from a firm and fathomable root, bearing its
head aloft, and spreading forth into innumcrable
branches of science ; which, though variously impli-
cated and entangied, and stretching to a vast cxtent,
yet by their union in one common stock, derive
thence so sure and stable a support, that all the as-
saults of cavil and scepticism ave not able to destroy
or loosen their connexion.

Sec. XXVIL.----Secondly, to ascertain the Justness of 17
with more Ease, and less Hazard of Aliscuiriogr.

But, secondly, another purpose served by genersl
principles is, that they enable us with Icss fatigue and
labour and less hazard of miscarriage, to satis{y our-
selves as to the justness of those reasonings by which
science is established. For since demonstrations,
when pursued to their source, terminate always in
particular intuitive truths, which are therefore the ul-
timate foundation of certainty ; it greatly improves us,
to beware, that we receive not any propositions under
this name, ustl we have distinctly settied them in
our own minds, aud attained a full and clear percep-
tion of that self-zvidence, on account of which they
are admitied without proof.  But now these proposi-
tions being many in number, and differing according
to the nature of the subject about which our researches
are employed ; it must greatly perplex and retard our
reasonings, were we to check ourselves every time
they occur, in order to examine them by the rules of
first principles. MNorisit a matter of slight corsider-
ation, that in the heat wnd liurry of demonstrating,
while the mind is advancing eagerly from one discov-
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ery to another, we should be often tempted to pass
them over hastily, and without that attention their
importance requires ; which must expose us to many
errors and mistekes. These inconveniences are ef-
fectnaliy prevented by the method of premising gen-
el truths: because apon referring particular propo-
witicns to them, as the connexion is obvious at first
sight, and canmniot possibly cscane our netice, the evi-
dence is discerned to be the very same with that of

the principles to which they belong. And thus by a

Lare reference, without the trouble ¢f particular ¢x-

uminations, the grounds of reasoning arc ascertained,

«nd our demonstrations found ultiniately to rest on

maxims brevious]y established.

See. NXN I ~---OF the manner of linking firopositions
tugethery inorder to the forming of legicimate demon-
slralivns.,

Having explaincd the use of general principles,
Jhown them to be the great media of certainty, and
found, thet in order to enlarge the bounds of scicnce,
we must have recourse to intermediate ideas, as by
means of them we ave furnished with the several pre-
vious truths, of which reasoning consists ; it now re-
mains. that we enquire in what manner these truths
are to be disposed and linked together, towards the
Oirning of Juot wnd legitimate derionitresicns. Ve
Lave seen alveady, in the proceding book, that sydc-
ms, Crawh v aceordiryg to the ruies there estab-
tshed, lead to a ceviain and infallilie conciusion.  If
thereture evident and allowed truths are disposed in
a sulingicic order, s0 as to wijer a regular conclusion,
that conulasion is necescarily true and vatid.  And
since in every gendine syviiegism, if the premises are
truc, the concitsion must needs be true ; it manitest-
iy follews, that the cunclusion already gained, being
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now a known and established truth, may be admitted
as one of the premises of any surceeding sviiogism,
and thereby contribute towards the obtuining a new
conclusion. In this manner may syilowisms foliow
one another in train, and lead to a successive discov-
ery of truth ; care being always taken, that the prem-
1ses,in every step, are cither selfcevident propositions,
or conclusions previously c~tiblished. And indeed
the whele art of demonstrating lies in this due and or-
derly combination of our syllogisms.,  For as by this
means all the several premises made use of are man-
ifestly true, all the several conclusions must be so too,
and consequently the very last conclusion of the se-
ries, which is thercfore said te be 4emonsirated. The
same order is to be abservedin the disposition of the
demonstrations themselves. That is, those pioposi-
tions are always first.to be demonstrated, which fur-
nish principles of recasoning in others; it benny upon
the certainty of the princinies made use ofy tiat the
cevtainty of the truths deduced from them depends.
And since even the different branches and divisions of
science have a ncar connexion ameny themselves, in-
somuch that the knowledze of one is often presup-
posed in another; great care must be taken to adjust
the several parts with an eve to this dependence, that
thosc mny alwavs come first in crder, whence the
postulata of demonstration in others are borrowed.

See. XXIX - 1%y the metlind kere czfluined iz called
the method f science.

In this wav of puttiny togother our thoughts, it is
«vident at livst sicht, that however far we carry curre-
senrches, seionre and corteiin o will still attend us.----
But what is particularly elegunt and happy In the
mcthod now explained; we herchy see knowledge ris-
ing out of its tivst clements, and discern distincty how
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those elements are combined and interwoven, in order
to the erecting a goodly structure of truth. ZLzxpe-
rience furnishes us with simple ideas and their names,
which are the #rimary materials of thinking and com-
munication, Definitions teach how to unite and bind
these ideas together, so as to form them into complex
notions of various orders and degres. The general
firincipiles premised in science exhibit to the under-
standing such intuitive and fundamental truths, as
express the immediate relations between our ideas,
and constitute the utimate ground of certainty. De-
monstrations link known and established truths togeth-
erin such manner, that they necessarily lead to oth-
ers which are unknown and remote. In fine, the du-
ly adjusting the several branches of science, and the
demonstrations in every branch, lavs knowledge so
open to the mind, that we see the paits of it growing
one out cf another, and embrace them with {ull con-
viction and assurance. Thus are we gradually led
from simple ideas, through all the windings and
labyrinths of truth, until we at length reach the high-
est and most exalted discoveries of human reason. It
is true, the method here laid down hath hitherto been
observed strictly only among mathemudicians ; and
is therefore by many thoughtto be pecuiiar to num-
ber and magnitude. But it appears evidently from
what we have said above, that it may be equally ap-
plicd in all such other parts of knowledge as regard
the abstract ideas of the mind, and the relations sub-
sisting between them.  And since, wherever it is ap-
plied, it necissailly begots science and coricinty, we
bave hence chosen to denominate it the method of
sciencey the better to intimate its true nature and ex-
tent.

FINIS.
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